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Statement of Work 
For EP-C-09-027 WA 3-01 

Model, Machine, and Fabrication Shop Support 

Purpose : This Work Assignment shall provide shop support for research and development 
projects at EPAJRTP/NRMRL/APPCD. 

Statement of work : The Contractor shall provide technical and trade support for pilot scale, 
bench scale, and process measurement instrumentation including design, fabrication, 
modification and repair of research and development equipment and facilities. Examples of 
support include preparation of custom designs and layouts for imovative sampling apparatus and 
instrumentation, and installation or repair of pollution control equipment such as combustors, 
baghouses, diesel engines, ref-rigeration equipment, dynamometers, wind tunnels, and HVAC or 
building utility systems. 

The Contractor shall provide machinists, fabricators, and other trade personnel skilled in the 
fabrication of research equipmentfrom raw materials such as stainless steel, aluminum, 
Plexiglas, Teflon, sheet metal, PVC, wood, or rubber. The Contractor shall outfit or modify 
research vehicles as directed by the WAM. 

The Contractor shall operate specialized equipment in the NRMRL/APPCD Machine and 
Fabrication Shop. Typical skills include machining, welding, cutting, plumbing, carpentry, and 
assembly of technical apparatus into working systems. The Contractor shall provide machinists 
skilled in the use of engine lathes, milling machines, Computer Numeric Controlled ( CNC 
machines, saws, drill presses, and other standard machine shop equipment. The Contractor shall 
provide licensed electricians for power wiring of equipment and circuitry. 

The Contractor shall maintain Goveminent-fumi shed equipment in proper working condition. 
Repairs and maintenance of such equipment shall be coordinated with the WAM. 

The Contractor shall provide the WAM with weekly electronic time accounting which shall 
include the Branch/organization for whom the work was performed. 

The Contractor shall adhere to all EPA and local Heal lth and Safety regulations, observe good 
working practice, and operate in accordance with EPA/RTP's Environmental Management 
System ( EMS ) policies and the RTP Chemical Hygiene Plan. 
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Statement of Work 
for 

GHG and HAP Measurements Methods Development Support to Program Offices 

Project Description: 

With the implementation of ORD's Path Forward initiative, the Air, Climate, Energy (ACE) research 
component includes targeted research specifically to support the Program Office's and their 
emissions measurement methods development needs. This WA is intended to support several 
research "tasks" (ACE Tasks 222, 096, and 224) identified in the ACE Research Action Plan. 
Moreover, this WA is intended to implement research that encompasses multiple OAR emissions 
measurement methods development topics and needs. 

These include: 

• Performance of hydrochloric acid (HCl) continuous emission monitors (CEMs) to support 
regulatory compliance applications 

• Performance of HCl Reference Methods as they pertain to HCl monitoring certifications 
• Performance of nitrous oxide (N20) CEMs to support Greenhouse Gas (GHG) monitoring 
• Performance of carbon monoxide (CO) CEMs at low concentrations 
• Evaluation of Fourier Transform Infrared (FTIR) for the measurement/monitoring of organic 

Hazardous Air Pollutants (HAPs) 
• Evaluation of innovative measurement/monitoring approaches and technologies 
• Evaluation of inercury (Hg) speciated measurement quality approaches and technologies 

The purpose of this WA is to conduct research that targets the regulatory research needs identified 
above. This research support is expected to require both laboratory and field testing in order to fully 
understand the quality of the measurement technologies under investigation. 

Project Objectives: 

The primary objective of this project, and therefore the primary level of effort in the WA, is to 
demonstrate the readiness and quantitative measurement performance of commercially available, 
HCl and N20 gas analyzers or CEMs for point source monitoring and compliance measurement 
application. For HCl CEMs, the primary focus is the quality of low level (— 2 ppm) measurements 
associated with emissions from coal-fired power plants and cement and lime kilns. A desired 
outcome of this work is to generate data that will support the formal development of HCl monitoring 
procedures. Another major objective of this project, is to assess the suitability of existing 
monitoring (i.e., PS-2, Part 75) and instrumental Reference Method (i.e., Method 7E, Method 320, 
ASTM D 6348-03) approaches that can be used to establish formal EPA, N20-specific monitoring 
specifications and procedures and Reference Methods that can be used to support GHG regulatory 
actions. 

Another major objective of this WA is to determine the potential suitability of FTIR as well as other 
innovative monitoring technologies, as a regulatory compliance monitoring tool for organic HAPs. 
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Formaldehyde, benzene and acrolein are of primary interest. Technology sensitivity (detection 
limits), proper wavelengths for quantitation, spectral interferences, status and availability of 
calibration standards are examples of associated considerations. It is anticipated that this work shall 
require a combination of theoretical and empirical information gathering including some pilot-plant 
testing on the MPCRF. 

In addition, another objective of this WA is to examine the quality of speciated Hg measurements for 
emissions characterization purposes. Such measurements are particularly important, yet increasingly 
complicated, in high particulate matter (PM) environments (e.g., upstream of pollution control 
devices/systems). Several Hg speciating methods are currently available (e.g., Ontario-Hydro and 
Method 30B with KCl traps), however their measurement performance is relatively unknown. An 
independent techniques such as the Flue-gas Unfiltered Mercury Emissions (FUME) method, can be 
used to verify measurement quality. This WA will be used to perform pilot-plant testing to evaluate 
approaches for assessing the quality of speciated Hg measurements. 

This WA is a continuation of WAs 2-08 and 2-02. 

Statement of Work: 

TASK 1. 	Work Plan, Reporting, Budget, And WA Management 

The contractor shall prepare and deliver to the WA manager (WAM) a work plan and budget within 
20 days of WA effective date. The work plan must include a description of how the contractor shall 
accomplish each task, along with a breakdown of level of effort by professional level per task; a cost 
breakdown per task, and any underlying assumptions used. The contractor shall conduct activities 
necessary to manage the WA, including at least weekly communication with the EPA WAM. 

TASK 2. 	Preparation of New WA QAPP 

The contractor shall prepare and deliver a new WA QAPP. The QAPP shall be developed according 
to the requirements in Appendix #1 to this Statement of Work. Work involving environmental data 
shall not commence until the quality assurance documentation has received official approval from 
the EPA Quality Assurance Staff. Work involving environmental data shall not commence until the 
quality assurance documentation has received official approval from the EPA Quality Assurance 
Staff. 

TASK 3. 	Survey of Available GHG and HAP Monitoring Technologies 

The contractor shall conduct a market survey of commercially available GHGs and HAPs emissions 
monitoring technologies and the individual pollutants they are capable of ineasuring and associated 
measurement technology information Pollutants of interest include, but are not limited to: HCI, N20, 
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CO, volatile and nonvolatile organics (particularly those that may be indicators of combustion 
performance such as formaldehyde, benzene, PAHs, etc). This survey shall identify, but is not 
limited to, characteristics such as measurement/detection principle, available measurement ranges, 
stated manufacturer measurement performance capabilities (e.g., selectivity, sensitivity, linearity, 
precision, etc), spectral interferences (including principal wavelength regions of target analytes). 
The survey shall also attempt to identify applications where these units are used, including 
associated installation specifics and QA/QC activities. Topics to be considered shall also include, 
but are not limited to: sample delivery/conditioning approaches, calibration technique(s), example 
installations, etc. The contractor shall provide the WAM a template of the information topics to be 
acquired, including target pollutants prior to fully performing the survey. (Target Completion — 
6/30/12) 

TASK 4. 	Pilot-Plant Testing of HCl CEMs 

The contractor shall conduct testing on EPA's Multi-Pollutant Combustion Research Facility 
(MPCRF) to evaluate the quantitative measurement performance of HCl CEMs under actual and 
varied combustion conditions. Tests shall consider natural gas and coal combustion conditions as a 
minimum. Quantitative performance of the HCl CEMs shall include use of EPA Reference Methods 
(including use of FTIR) as comparative references. Emphasis shall include the lowest 
concentrations that can be measured reliably. Concentrations in the 0.5 to 2 ppm range are of 
primary interest. The candidate HCl CEMs technologies shall be as representative as possible of 
those commercially available. The contractor will be responsible for obtaining the HCl CEMs to be 
tested. The purchase or leasing of HCl CEMs shall be considered. At least 4 different HCl CEMs 
are desired to be tested. (Target Completion — 9/30/12) 

TASK 5. 	Pilot-Plant Testing of N20 CEMs 

The contractor shall conduct laboratory and pilot-scale combustor testing to characterize the 
measurement performance of candidate N20 analyzers. These characterizations shall focus on 
spectral interference test approaches such as that found in 40 CFR Part 60 Method 7E. Testing shall 
be conducted with simulated and actual emission environments (e.g., fossil fuel combustion). 
Emphasis shall also include the lowest concentrations that can be measured reliably as well as 
concentrations anticipated at Adipic and Nitric Acid plants. The contractor shall also determine the 
feasibility of including an FTIR as part of these tests. (Target Completion — 10/1/12) 

TASK 6. 	Combustion Testing of VOC Measurement/Monitoring Technologies 

The contractor shall conduct laboratory and pilot-scale combustor testing to characterize the 
measurement performance of candidate VOC measurement/monitoring technologies including, as a 
minimum, FTIR and Jet-REMPI technologies. The ultimate intent is to gain an indication of the 
lowest concentrations that can be potentially measured. The combustion environment and associated 
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complexities shall be considered in addition to fundamental aspects such as FTIR system path length, 
appropriate quantitation wavelength(s) and spectral/data resolution. Quantitative measurement 
performance shall include evaluation by dynamic spiking. Emphasis is to be placed on the HAPs 
considered to be target analytes from combustion sources (e.g., formaldehyde, acrolein, benzene and 
benzene-like, and the halogenated species). (Target Completion - 12/1/12) 

TASK 7. 	HCl CEM Field Testing 

The contractor shall perform field testing with the purpose of demonstrating the performance of HCl 
CEM technologies for monitoring applications as well as the individual components of the HCl 
CEM Performance Specification (i.e., dynamic spiking, stratification testing, etc.) The basis for 
testing will follow the most current version of the HCl Performance Specification available. This 
will include the RATA testing component, using FTIR (following 40 CFR Part 60 Reference 
Method 320) and impingers (following 40 CFR Part 60 Reference Method 26A) as the reference 
methods. At least 2 field tests are to be considered at test sites to be confirmed by the WAM. These 
sites are likely to be a coal-fired power plant and a cement plant located in the Midwest or Southeast. 
(Target Completion — 3/31/13) 

TASK 8. 	N20 CEM Field Testing 

The contractor shall perform field testing with the purpose of demonstrating the performance of 
candidate N20 monitors as well as FTIR as the reference method (following 40 CFR Part 60 
Reference Method 320). At least 2 field tests are to be considered at test sites to be confirmed by the 
WAM. These sites are likely to be Adipic Acid or Nitric Acid plants located in the Midwest or 
Southeast. (Target Completion — 3/31/13) 

TASK 9. 	Draft Performance Specification and Reference Method Measurement Methods 

The contractor shall prepare draft versions of theoretical N20 monitoring and reference method 
procedures. The contractor shall use 40 CFR Part 60 Performance Specification 2 and Reference 
Method 7E as templates. The EPA WAM will provide the electronic versions of these methods to 
the contractor. The EPA WAM will be responsible for finalizing these documents. (Target 
Completion — 2/1/13) 

TASK 10. 	Experiments to Resolve the Elemental vs. Oxidized Hg Discrepancy 

The contractor shall conduct experiments to further characterize the fundamental differences 
between NIST traceable solution HgC12 generators and Hg0 generators. Ideally, these experiments 
will indicate which gas standard is accurate and which is not. Should this be the case, the contractor 
shall propose experiments to determine the reason for the discrepancy. (Target Completion — 3/1/13) 
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TASK 11. 	Speciated Measurement Quality Testing 

The contractor shall develop and evaluate approaches suitable for assessing the speciated Hg 
measurement quality of APTB's Hg CEMs associated with pilot-plant testing operations. 
Approaches shall include as a minimum probe floods and dynamic spiking with elemental and 
oxidized hg gas standards as well as independent, reliable elemental Hg measurements such as 
FUME. (Target 10/31/12) 

TASK 12. 	Speciating Sorbent Trap Testing 

The contractor shall conduct laboratory testing to evaluate speciating sorbent traps. Specific focus 
shall be placed on the level of performance achieved while conducting the Field Recovery Test 
component of the RM. Field Recovery Tests shall be conducted in replicate under varied conditions 
with multiple sorbent trap materials and shall be limited to analysis by the Thermal Analysis 
(Lumex) technique. (Target 10/31/12) 

Several sub-tasks have been identified: 
1. The contractor shall perform laboratory tests to determine the acceptable upper temperature 

range that speciated traps can be used. These tests shall include approaches to mitigate 
temperature effects, including air-cooled probes 

2. The contractor shall perform proof of concept testing on APPCD pilot-plant combustors 
demonstrating the performance of the air-cooled probes. 

3. The contractor shall perform pilot-plant testing using quad probes, preferably in a high 
temperature environment, to demonstrate the speciated measurement quality 

4. The contractor shall perform speciated measurement tests concurrent with Ontario-Hydro 
samples and speciating Hg CEMs, including application of the FUME method. 

TASK 13. 	Support Emissions Characterization Equipment and Protocols Familiarization and 
Technical Training Activities 

The contractor shall prepare training materials that will be used to train and familiarize potential 
users of Method 30B, including sampling and Thermal Analysis. These training materials will be 
used to facilitate hands on Method 30B equipment training. The contractor shall also conduct the 
hands on training as identified by the WAM in writing. Travel to China to perform this training, is 
likely. For the purposes of this WA, a single trip to China to perform this training should be 
anticipated. Deliverable date will be determined through written technical direction by WAM. 
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TASK 14. 	Equipment Purchases/Rentals 

To perform this WA, it will be necessary for the contractor to procure, either by purchase or lease, 
equipment to carry out the Tasks described above. Specifically, the items listed below are likely to 
need to be procured: 

• HCl and N20 CEMs 
• Compressed gas standards and associated regulators 
• Gas Blenders 
• Heated sample lines 
• High temperature Hg converter/detector 

TASK 15. 	Draft and Final Reports 

Several data reports are required as a function of this WA. Known reports include, but are not 
limited to: Draft Data - Test data summaries for each location, brief summaries of associated testing 
activities and procedures, copies of all ancillary data forms and log sheets (with 60 days of 
completion of testing); Final Data Report — All raw and summarized measurements data, QA/QC 
report of data quality and data limitations, if any. 
Specifically, data from all tests will be reported in electronic files. They will be assembled in 
individual Excel notebooks that are unique for each test. Each Excel notebook will consist of: 
• 	Summary page to summarize relevant information from the test 
• 	Narrative page that will give a description of the test, analytical method, deviations from 
operating procedures during the analysis, deviations from specifications in the test plan or QAPP, 
problems encountered during the test or analysis, questions or issues concerning individual data 
points, special actions taken to verify data, data that should be further evaluated by the reviewer, and 
questions and issues to be addressed in preparation of the final data summary and report 
• 	Data pages which contain all of the raw data as compiled by the individual instruments for 
field samples, lab samples, and QC samples 
• 	QA/QC pages in which all pertinent QA/QC data are presented 
(Target Completion — to be determined through written technical direction by WAM). 

QA/QC Requirements 

A new QAPP will be required for this WA. The QAPP shall be developed according to the 
requirements in Attachment #1 to this Statement of Work. Work involving environmental data shall 
not commence until the quality assurance documentation has received official approval from the 
EPA Quality Assurance Staff. 
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Reports of Work: 

The contractor shall prepare a work plan and budget as described in Task 1 within 20 days of WA 
effective date. The contractor shall prepare and submit monthly reports in accordance with the terms 
and conditions of the contract. 

Health and Safety Protocols shall be prepared and submitted for approval as required by contractor, 
APPCD, and SHEM safety personnel. 

The contractor shall maintain at least weekly communications with the WAM. Additionally the 
contractor shall inform the PO and the WAM in writing when 75% of the total funds and/or hours 
contained in the work plan are expended. 
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ATTACHMENT #1 TO THE STATEMENT OF WORK (SOW) 
FOR MEASUREMENT & METHOD DEVELOPMENT PROJECTS 

NRMRL Quality Assurance (QA) Requirements 

In accordance with EPA Order 5360.1 A2, conformance to ANSI/ASQC E4 must be demonstrated by 
submitting the quality documentation specified herein. AII quality documentation shall be submitted to the 
Government for review. The Government will review and return the quality documentation, with comments, 
and indicate approval or disapproval. If the quality documentation is not approved, it must be revised to 
address all comments and shall be resubmitted to the Government for approval. Work involving 
environmental data collection, generation, use, or reporting shall not commence until the Government has 
approved the quality documentation. The quality documentation shall be submitted to the Government at least 
thirty (30) days prior to the beginning of any environmental data gathering or generation activity in order to 
allow sufficient time for review and revisions to be completed. After the Government has approved the quality 
documentation, the Contractor shall also implement it as written and approved by the Government. Any EPA- 
funded project/program may be subject to a QA audit. 

TO BE SUBMITTED PRE-AWARD (mark all that apply): 

❑ NRMRL's Quality System Specifications: 

(1) a description of the organization's Quality System (QS) and information regarding how this QS is 
documented, communicated and implemented; 

(2) an organizational chart showing the position of the QA function; 
(3) delineation of the authority and responsibilities of the QA function; 
(4) the background and experience of the QA personnel who will be assigned to the project; and 
(5) the organization's general approach for accomplishing the QA specifications in the SOW. 

❑ Quality Management Plan: prepared in accordance with R-2 - EPA Requirements for Quality Management 
Plans (EPA/240/B-01/002) March, 2001, 
htto://www.ena.ciov/quality/gs-docs/r2-final.ipdf 

TO BE SUBMITTED POST-AWARD (mark all that apply): 

❑ NRMRL's Quality System Specifications: 

(1) a description of the organization's Quality System (QS) and information regarding how this QS is 
documented, communicated and implemented; 
(2) an organizational chart showing the position of the QA function; 07/14/08 A-2 
(3) delineation of the authority and responsibilities of the QA function; 
(4) the background and experience of the QA personnel who will be assigned to the project; and 
(5) the organization's general approach for accomplishing the QA specifications in the SOW. 

❑ Quality Management Plan: prepared in accordance with R-2 - EPA Requirements for Quality Management 
Plans (EPA/240/B-01/002) March, 2001, 
htto://www.ena.ciov/quality/gs-docs/r2-final.ipdf 

❑ Category I or II Quality Assurance Project Plan (QAPP): prepared in accordance with R-5 - EPA 
Requirements for QA Project Plans (EPA/240/B-01/003) March, 2001 http://www.epa.aov/pualitv/ps-docs/r5-  
final.pdf 
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X Category III or IV QAPP: prepared in accordance with applicable sections of the following NRMRL QAPP 
Requirements List(s) which is(are) included in this attachment: 

X QAPP Requirements for Measurement Projects 

❑ QAPP Requirements for Secondary Data Projects 

❑ QAPP Requirements for Research Model Development and/or Application Projects 

❑ QAPP Requirements for Software Development Projects 

X QAPP Requirements for Method Development Projects 

❑ QAPP Requirements for Design, Construction, and/or Operation of Environmental Technology Projects 

ADDITIONAL QA RESOURCES: 

EPA's Quality System Website: http://www.epa.gov/quality/  
EPA's Requirements and Guidance Documents: http://www.epa.gov/guality/aa  docs.html 

NRMRL QAPP REQUIREMENTS FOR MEASUREMENT PROJECTS 

GENERAL REQUIREMENTS: 

Include cover page, distribution list, approvals, and page numbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA category, organization 
responsible for QAPP preparation, and date. 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 Describe the process and/or environmental system to be evaluated. 
1.2 State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 Identify all project personnel, including QA, and related responsibilities for each participating organization, 
as well as their relationship to other project participants. 

2.2 Include a project schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 Describe the sampling and/or experimental design that will be used to generate the data needed to 
evaluate the projective objective(s). A description of the design should include the types and numbers of 
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samples (including QC and reserve samples), the design of the sampling network, sample locations and 
frequencies, and the rationale for the design. 

3.2 Identify the process measurements (e.g., flow rate, temperature) and specific target analyte(s) for each 
sample type. 

3.3 Describe the general approach and the test conditions for each experimental phase. 

4. SAMPLING PROCEDURES 

4.1 Describe any known site-specific factors that may affect sampling procedures as well as all site 
preparation (e.g., sampling device installation, sampling port modifications, achievement of steady-state) 
needed prior to sampling. 

4.2 Describe or reference each sampling procedure (including a list of equipment needed and the calibration 
of this equipment as appropriate) to be used. Include procedures for homogenizing, compositing, or 
splitting of samples, as applicable. 

4.3 Provide a list of sample containers, sample quantities to be collected, and the sample amount required for 
each analysis, including QC sample analysis. 

4.4 Specify sample preservation requirements (e.g., refrigeration, acidification, etc.) and holding times. 
4.5 Describe the method for uniquely numbering each sample. 
4.6 Describe procedures for packing and shipping samples, including procedures to avoid cross- 

contamination, and provisions for maintaining chain-of-custody (e.g., custody seals and records), as 
applicable. 

5 MEASUREMENT PROCEDURES 

5.1 Describe in detail or reference each process measurement or analytical method to be used. If applicable, 
identify modifications to EPA-approved or similarly validated methods. 

5.2 If not provided in Section 5.1 or the referenced method, include specific calibration procedures, including 
linearity checks and initial and continuing calibration checks. 

6 QUALITY METRICS (QA/QC CHECKS) 

6.1 For each process measurement and analytical method, identify the required QC checks (e.g., blanks, 
control samples, duplicates, matrix spikes, surrogates), the frequencies for performing these checks, 
associated acceptance criteria, and corrective actions to be performed if acceptance criteria are not met. 

6.2 Any additional project-specific QA objectives (e.g., completeness, mass balance) shall be presented, 
including acceptance criteria. 

7 DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

7.1 Identify the data reporting requirements, including data reduction procedures specific to the project and 
applicable calculations and equations. 

7.2 Describe data validation procedures used to ensure the reporting of accurate project data. 
7.3 Describe how the data will be summarized or analyzed (e.g., qualitative analysis, descriptive or inferential 

statistics) to meet the project objective(s). 
7.3.1- If descriptive statistics are proposed, state what tables, plots, and/or statistics (e.g., mean, median, 
standard error, minimum and maximum values) will be used to summarize the data. 
7.3.2- If an inferential method is proposed, indicate whether the method will be a hypothesis test, 
confidence interval, or confidence limit and describe how the method will be performed. 

7.4 Describe data storage requirements for both hard copy and electronic data. 

8 REPORTING 
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8.1 List and describe the deliverables expected from each project participant responsible for field and/or 
analytical activities. 

8.2 Specify the expected final product(s) that will be prepared for the project (e.g., journal article, final report). 

9. REFERENCES 

Provide references either in the body of the text as footnotes or in a separate section. 
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NRMRL QAPP REQUIREMENTS FOR METHOD DEVELOPMENT PROJECTS 

GENERAL REQUIREMENTS: 

Include cover page, distribution list, approvals, and page numbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA category, organization 
responsible for QAPP preparation, and date. 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 Provide a description of the situation that requires the generation of a new or modified method. 
1.2 State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 Identify all project personnel, including QA, and related responsibilities for each participating organization, 
as well as their relationship to other project participants. 

2.2 Include a project schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 Identify the specific analyte(s) of interest and the matrix/matrices under study. 
3.2 Identify the analytical approach that will be used and how it will be optimized for this study. Also describe 

any tests of interference and analyte stability. 
3.2 Identify the method performance metrics (QA/QC checks) that will be used to evaluate the method, 

including the procedures used. These metrics could include (but are not limited to) positive and negative 
controls, sensitivity, precision, accuracy, recovery, linearity, specificity, robustness, and range. 

4. SAMPLING PROCEDURES 

4.1 Provide the requirements for samples that will be used to test the method (including matrix and 
presence/concentration of analytes). 

4.2 If synthetic (i.e., laboratory-prepared) samples are used, describe the preparation of these samples. 
4.3 If non-synthetic (i.e., real-world sample) samples are used, address the following: 

• describe the sampling design that will be used and the steps taken to assure that representative 
samples are collected 

• discuss or reference each sampling procedure 
• provide a list of sample containers, sample quantities to be collected, and the sample amount 

required for each analysis, including QC sample analysis 
• describe procedures for packing and shipping samples, and provisions for maintaining chain-of- 

custody, as applicable 
4.4 Specify sample preservation requirements (e.g., refrigeration, acidification, etc.) and holding times. 
4.5 Describe the method for uniquely numbering each sample. 

5. MEASUREMENT PROCEDURES 
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5.1 Describe in detail or reference each preparation or analytical procedure to be used, if known. Include 
steps for preparation, calibration, measurement, quality control, and reporting. 

5.2 If not provided in Section 5.1 or the referenced method, include specific calibration procedures, including 
linearity checks and initial and continuing calibration checks. 

6. METHOD PERFORMANCE METRICS 

For each method performance metric (QA/QC check) identified in Section 3.2, specify the frequencies for 
performing these checks, associated acceptance criteria, and corrective actions to be performed if 
acceptance criteria are not met. 

7. DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

7.1 Identify the data reporting requirements, including data reduction procedures specific to the project and 
applicable calculations and equations. 

7.2 Describe data validation procedures used to ensure the reporting of accurate project data. 
7.3 Describe how the data will be summarized or analyzed (e.g., qualitative analysis, descriptive or inferential 

statistics) to meet the project objective(s). 
7.3.1- If descriptive statistics are proposed, state what tables, plots, and/or statistics (e.g., mean, median, 
standard error, minimum and maximum values) will be used to summarize the data. 

7.3.2- If an inferential method is proposed, indicate whether the method will be a hypothesis test, confidence 
interval, or confidence limit and describe how the method will be performed. 

7.4 Describe data storage requirements for both hard copy and electronic data. 

8. REPORTING 

8.1 List and describe the deliverables expected from each project participant. 
8.2 Specify the expected final product(s) that will be prepared for the project (e.g., journal article, final report, 

etc.). If a method/SOP will be developed, specify the required format. 

9. REFERENCES 

Provide references either in the body of the text as footnotes or in a separate section. 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-02 

00ther 	11 Amendment Number: 

Contract Number 

EP–C-09-027 

ContractPeriod 	04/01/2009 	To 	03/31/2013 

Base 	Option Period Number 	3 	IGHG  
Title of Work Assignment/SF Site Name 

and HAP Measurements Metho 

Contractor 

ARCADIS  U.S., 	INC.  

Specify Section and paragraph of Contract SOW 

7 
Pt rpose: 	

F]WorK  Assignment 

~  Work Assignment Amendment 
El  Work Plan Approval 

F]Work  Assignment aose-Out 

Incremental Funding 

Pedod of Performance 

From 	04/23/2012 	To 	03/31/2013 

Comments: 

Superfund Accounting and Appropriations Data El Non-Superfund 
SFO 	7_1 	

Note: To report addifional accounting and appropHations date use EPA Forrn 1900-69A. 

(Max 2) 	" 

DCN 	BudgeVFY 	Appropriation 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max9) 	(Max 4) 	 (Max 8) 	(Max 7) 

2 

4 

L 
Authodzed Work 7ssignment  Ceiling 

Contract Period: 	Cost/Fee: 
04/01/2009 	To 03/31/2013 
This Action: 

Total: 

$0.00 

$444,816.00 

$444,816.00 

LOE: 

Work Plan / Cost Estimate Approvals 

Contractor WP Dated: 	05/25/2012 COSVFee: 	$444, 816.00 LOE: 	4, 901 

Cumulative Approved: Cost/Fee: 	$ 4 4 4 , 816 . 0 0 LOE: 	4, 901 

Work Assignmefit Manager Name 	Jeff Ryan 

(Signature) (Date)  

Branch/Mail Code: 

PhoneNumber 	919-541-1437 

FAX Number: 

Project officer Name Diane Pierce 

(Signature) (Date) 

BranchiMail Code: 

PhoneNumber: 919-541-2708 

FAX Number: 

Other Agency Official Name 

(Sig-fare) (Date)  

B 
, 
ranch/Mail Code: 

Phone Number: 

FAX Number: 

Contracting Officiat Name 	R 	nita 	yu  

]LA  a_  
r 	7' Dat  

Branch/Mail Code:  C -e 61*1  
PhoneNumber: 	513-487-2094 
FAXNumber: 	513-487-2109 

Work Assignment Form. (WebFormsv1.0) 	61 



United States Environm'entai Protection 

. 
Agency 

Washington, DC 20460 
EPA 

Work Assignment 

Work Assignment Number 

3-06 

❑
Other 	F"l  Amendment Number.,  

Contract Number 

E P -C-09-027 

Contract Period 	0 4 / 0 1 / 2 0 0 9 	To 	03/31/20T3—TTi.1e  

Base 	Option Pe$d Number 	3  
of Work AssignmenfISF Site Name 

Impact  of Green Building 

r 

Contractor 

ARCADIS  U.S., 	INC. 

lspecify Section and paragraph of Contract SOW 

Pt rpose: 	
1771 Work Assignment 1 -1 
R Work Assignment Amenciment 

Work Plan Approval 

r-i  Work Assignmeryt Close-Out 
Incremental Funding 

Period of Perfonnance 

From 	04/01/2012 To 	03/31/2013 

Comments: 

Impact of Green Building Products and Risk Management Solutions on Indoor Air Quality. 
Costs shall not be incurred on this WA prior to 04-01-2012. 

Superrund Accounting and Appropriations Data Fv 	Non-Superfund 

SFO 	
Note: To report aciditional accounting and appropriafions date use EPA Form 1900•69A. 

(Max 2) 	
❑ 

	

DCN 	Bu(JgeVFY 	Appropdation 	Budget Org/Cade 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site[Project 	Cost Org/Code 

	

(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max8) 	(Max 7) 

2 

3 

4 

Authorized Work AsSignment Ceiling 

Contract Period 	CostIFee: 

04/01/20()9 	To 03/31/2013 
ThisAction: 

Total 

LOE: 

Work Plan I Cost Estimate Approvals 

Contractor WP Dated: CostifFee: LOE: 

Cumulafive Aproved: Cost/Fee: LOE: 

Work Assignment Manager Name 	Ken Krebs 

(Signature) (Date) 

Branch/Mail Code: 

PhoneNumber 	919-541-2850 

FAX Number: 

Project Officer Name 	Diane 	Pierce 

(Signature) (Date) 

Branch/Mail Code: 

PhoneNumber: 919-541-2708 

FAX Number: 

Other Agency Otficial Name 

(Signatum) (Date)  

Branch/Mail  Code: 

Phone Number: 

FAX Number: 

Contracting Official Name 	R 	it~ Tyus 
-4— 

n — , A.J- 
natLre 	Y)  6— (s  

AJ J I 
-r D e 

Branch/Mail Cocle: CEP O-r-> 
PhoneNumber: 	513-487-2094 

FAXNumber: 	513-487-2109 

Work Assignment Foryn. (WebForms vi .0) 	
C/ 



Version 1.0 
03/16/11 

WA Title: Irnpact of Green Building Products and Risk Management Solutions on 
Indoor Air Quality 

The overall objective of this project is to develop, demonstrate, and evaluate sustainable 
practices for indoor envirorunents. Sustainable practices are decisions and actions that 
consider, minimize, and harTnonize the impact of materials and energy use on human 
health and the envirom-nent. Through integrated multidisciplinary and focused research, 
Indoor Environments Management Branch (TEMB) develops knowledge and tools that 
enable evaluation of sustainable practices for indoor enviromnents. IEMB develops tools 
to characterize sources of indoor contaminants and investigates the relationships between 
sources of contaminants, the built environment and potential exposure to individual 
compounds and complex mixtures while considering the impacts of risk management 
solutions oh buildi -ng energy use. For example, IEMB investigates the impact of green 
building products on indoor air quality and develops risk management solutions where 
green building practices or products may potentially improve or impair indoor quality. 
Specific tasks are itemized in the section titled "Task Descriptions." 

Rapidly increasing energy costs coupled with increasing market acceptance of "green" or 
sustainable residential building design has resulted in an increased demand for 
sustainable building practices and "green" building products. However, sustainable 
"green" building practices (e.g., super insulated, tight buildings constructed with recycled 
or "natural" products) may inadvertently result in degraded indoor envirorimental quality 
or other downstream enviromnental challenges. As a component of "cradle to cradle" 
stewardship of materials and energy, there is a need to understand the impacts on the 
indoor environm-ent of. (1) emissions, sorption and re-emission of organic and inorganic 
compounds from "green" building materials; (2) transport within the built enviroDment; 
and (3) efficacy of control technologies such as air and surface cleaning, and their affect 
on building energy use. 

Key pollutants of concem include endocrine disrupting compounds such as brominated 
flame retardants, phthalates, and perfluorinated compounds associated with consumer 
products, neurotoxins such as elemental mercury released from the debris field of broken 
compact fluorescent light bulbs, and air toxics such as fonnaldehyde released and sorbed 
by some indoor materials and surfaces. ForTnaldehyde is one key toxic pollutant in the 
National Risk Management Research Laboratory (NRMRL) lndoor Air Strategic Plan. It 
is among the US Environmental Protection Agency (EPA) listed urban air hazardous air 
pollutants (HAPs) and one of the predominant VOCs emitted from building products. 
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Primary emissions from materials and products as well as sorption and re-emission from 
surfaces are key fictors that govem indoor concentrations. 

There are three components of IEMB's research approach: (1) Develop source models 
that simulate emissions from green building products;. (2) develop sorption/re-emission 
models for green building products; and (3) detennine the reliability of source/sink 
models in full-scale indoor environments. The source emissions model parameters 
obtained from EPA's chamber tests will be applicd to IAQ models to detennine the 
impact of the use of "green" building design products on indoor concentration .s of organic 
and inorganic contaminants. Source and sink models and control strategies will be 
evaluated by studies conducted in APPCD's Research Test House (RTH), operated by the 
contractor. Specific tasks and the schedule for tasks to be conducted in the RTH shall be 
described in amendments to this work assignment or described in other task-specific 
work assignments. 

3. Task Descriptions 
The contractor shall conduct the following tasks: 

The contractor s ' hall maintain the research test house in ready mode for model evaluation 
or other studies as described in amendments to this work assignment or described in 
separate wotk assignments that utilize the research test house. Sppcifically, the 
contractor shall ensure that: 

All miscellaneous and standard operating procedures (MOPs and SOPs) ate accurate and 
up to date for contractor operated measurement or control systems. At a minimum, the 
contractor shall ensure that: 

• The data acquisition system is functional 
• At least two temperature sensors and two RE sensors are functional 
• The B&K Multi-gas Analyzer is calibrated for SF6 
• The SF6 dosing and sampling system is functional 

Per Contract number EP-C-09-027, the contractor shall maintain the instrumentation in 
the RTH to ensure that the RTH can be utilized for specific research tasks within 30 days 
of notification through written amendments to this or other work assignments. 

nNIff__T,= 
The contractor shall provide the EPA work assigmnent manager monthly progress reports 
as specified in the contract. 
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5. Schedule of Tasks, Reports, and Deliverables 
The contractor shall provide monthly reports of the RTH operational status. Reports and 
deliverables for other tasks, including new or revised MOPs or SOPs that are required to 
support QAPPs developed for specific research tasks to be conducted at the RTH, will be 
described in amendments to this work assignment. 

The contractor shall provide input to QA test plans, addendums, technical reports, and 
manuscripts developed by EPA staff for and from specific experiments to be conducted 
in the research test house. Data gatheringimanipulation shall not begin until the QAPP 
has been approved by the EPA QA manager. The QA plan shall be developed according 
to the requirements in Attachment #1 to the Statement of Work. Environmental data 
collection cannot start until both APPCD and ARCADIS QA staff have received the 
completed signature page for the QAPP. Specific experiments, schedules and 
deliverables will be described in aTnendments to this work assigmuent. 

All draft or revised QAPPs to be implemented by ARCADIS that are submitted for 
APPCD QA approval must be accompanied by a signaturc page that is signed by the 
ARCADIS work assigrimcnt Icader and ARCADIS QA officer to show that they have 
reviewed and approved the QAPP. Upon final approval of the QAPP, the APPCD work 
assignment manager and QA manager shall add their signatures to the signature page to 
show their review and approval. 

7. Suggested Skills 
This project will require contractor staff with the following skills: modification and 
adaptation of scientific apparatus to meet project objectives, sample collection and 
extraction, data processing and analysis, preparation, operation and maintenance of the 
RTH. 

The contractor shall provide necessary health and safety procedures, documentation, and 
training to contractor staff to ensure safe conduct of the experiments at contractor 
controlled facilities. 



ATTACHMENT #1 TO THE STATEMENT OF WORK (SOW) 
FOR MEASUREMENT & METHOD DEVELOPMENT PROJECTS 

NRMRL Quality Assurance (QA) Requirements 

In accordance with EPA Order 5360.1 A2, conformance to ANSI/ASQC E4 must be demonstrated 
by submitting the quality documentation specified herein. AII quality documentation shall be 
submitted to the Government for review. The Government will review and return the quality 
documentation, with comments, and indicate approval or disapproval. If the quality documentation 
is not approved, it must be revised to address all comments and shall be resubmitted to the 
Government for approval. Work involving environmental data collection, generation, use, or 
reporting shall not commence until the Government has approved the quality documentation. The 
quality documentation shall be submitted to the Government at least thirty (30) days prior to the 
beginning of any environmental data gathering or generation activity in order to allow sufficient 
time for review and revisions to be completed. After the Government has approved the quality 
documentation, the Contractor shall also implement it as written and approved by the 
Government. Any EPA-funded project/program may be subject to a QA audit. 

TO BE SUBMITTED PRE-AWARD (mark all that apply): 

❑ NRMRL's Quality System Specifications: 

(1)a description of the organization's Quality System (QS) and information regarding how this QS 
is documented, communicated and implemented; 

(2)an organizational chart showing the position of the QA function; 
(3)delineation of the authority and responsibilities of the QA function; 
(4)the background and experience of the QA personnel who will be assigned to the project; and 
(5)the organization's general approach for accomplishing the QA specifications in the SOW. 

❑ Quality Management Plan: prepared in accordance with R-2 = EPA Requirements for Quality 
Management Plans (EPA/240/B-01/002) March, 2001, 
http://www.epa.gov/quality/gs-docs/r2-final.pdf  

TO BE SUBMITTED POST-AWARD (mark all that apply): 

❑ NRMRL's Quality System Specifications: 

(1)a description of the organization's Quality System (QS) and information regarding how this QS 
is documented, communicated and implemented; 
(2)an organizational chart showing the position of the QA function; 07/14/08 A-2 
(3)delineation of the authority and responsibilities of the QA function; 
(4)the background and experience of the QA personnel who will be assigned to the project; and 
(5)the organization's general approach for accomplishing the QA specifications in the SOW. 

❑ Quality Management Plan: prepared in accordance with R-2 - EPA Requirements for Quality 
Management Plans (EPA/240/B-01/002) March, 2001, 
http://www.ePa.qov/quaIitv/qs-docs/r2-final.pdf  

❑ Category I or II Quality Assurance Project Plan (QAPP): prepared in accordance with R-5 - 
EPA Requirements for QA Project Plans (EPA/240/B-01/003) March, 2001 
http://www.epa.gov/quality/

-
gs-docs/r5-final.pdf 

X Category III or IV QAPP: prepared in accordance with applicable sections of the following NRMRL 
QAPP Requirements List(s) which is(are) included in this attachment: 
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X OAPP Requirements for Measurement Projects 

❑ OAPP Requirements for Secondary Data Projects 

❑ OAPP Requirements for Research Model Development and/or Application Projects 

❑  OAPP Requirements for Software Development Projects 

X OAPP Requirements for Method Development Projects 

❑ OAPP Requirements for Design, Construction, and/or Operation of Environmental 
Technology Projects 

EPA's Quality System Website: http://www.epa.gov/quality/ .  , 
EPA's Requirements and Guidance Documents: http://www.epa.gov/quality/

`
ga docs.html 

NRMRL QAPP REQLIIREMENTS FOR MEASUREMENT PROJECTS 

GENERAL REQUIREMENTS: 

Include cover page, distribution list, approvals, and page numbers. 

0. COVER PAGE 

organization responsible for QAPP preparation, and date. 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 Describe the process and/or environmental system to be evaluated. 
1.2 State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 Identify all project personnel, including QA, and related responsibilities for each participating 
organization, as well as their relationship to other project participants. 

2.2 Include a project schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 Describe the sampling and/or experimental design that will be used to generate the data 
needed to evaluate the projective objective(s). A description of the design should include the 
types and numbers of samples (including QC and reserve samples), the design of the 
sampling network, sample locations and frequencies, and the rationale for the design. 

3.2 Identify the process measurements (e.g., flow rate, temperature) and specific target 
analyte(s) for each sample type. 

13 Describe the general approach and the test conditions for each experimental phase. 

4. SAMPLING PROCEDURES 
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4.1 Describe any knownmite-specific factors thatmay affectmammling procedures as wellos all 
site prepomdion(e.g,00nlp|ingdeviceinshaUoUmn,aernp|/ngportrnodifioadnnm.achievenment 
ofotmady-stgte)neededphorbmsanlp|iDg. 

4.2OeeoribeorraferenceaeohoammpUngpnuuedune(indudin0o|iotofequiprnentneedodendthe 
og||brationofthiaequipmen(asappropriahm)tobeusmd.|ndudeprouedureafmr 
hornoQen|zing.comnpositing,ormp|ittingofaarnp|ea.aaapp|ioeb|e. 

4.3Providwn|1otofeamp|eountoinena.samnp|equantiUeotobe coUected.andthe sammp|e annount 
naquin»dforeaoh ano|ynim '  indudinQ QC sanmp|eana|ynis. 

4.4 SpocifvaanOp|e presenastiun requirementm (a.g., reh/gemaUon ' ou1dification. eb:.)and hm|d\nQ 
tinneo. 

4.5Deoohbedhemmethodforunkque|ynurnbehngeadhmanmp|e. 
4.6DesuhbepromadureshorVackingmndahippingsarnp|em.inc|udingpmooedureoboovoidoposo- 

cPntem|naUon ' andppovimionmfornnoinbaininAchain-of-custody(e.g..cuatndysea|sand 
mmmorda).onmpp|icab|e. 

5 08EAS0REAAENTPFROCEDURES 

5.1 Omscribeindw|oOurnaferenceeauhproceaemeosunementorana|vtico|methodtobeuaed. |f 
app|iceb|e.identifyrnodificahonatoEPA-approvedora|mi|nr|yvo|idatedrnethodo. 

5.2|fnotprovidedinSe:tion5.1orthenefenancednmmthmd.indude speciDuco|ibnation  
pnmoedureo. inc|uding |ineorityohecks and in|Ue| andoontinuingua|ibraUon chemks. 

6 Q0ALUTYQNETRICS (QAIQC CHECKS) 

6.1 Foreachproueoonnaosurementmndona|ytica|nn*thod.identifvtherequiredC>Cohecka(a.g.. 
b|anks,contro|aamp|es,dup|ioaheo.mnatrixs0ikem.sunogo(mm),the frequenciaafor 
pwrfonningtheseohwcka.enamciobadaocepbancoohberio.ondcormmiivooctiuns(obe 
peMfonnedifo:meptaDcecriterioameDotrnet. 

6.2 Anyaddibona| pnojaot-mpeuificO/\objectivea (e.g., connp|eteneea, mmes ba|once) sha|\ b* 
pmeoentwd.inc|udingocoeptonce chteria. 

7 DATA ANALlySKS,|NTERPRETATKON.AND&MANAGEK8EWT 

7.1 |deDtifvthm data PmpodiDg requinenments, iOclud|ng daka redu[tioO pr0cedures specifictoUle 
prujectondapp|icab|eue|ou|ohonsandequetionn. 

7.2 Oeooribe dmta va|idatinn proomdun*m uned to enaune the repod|ng ofaocurete projeotdate. 
7.3 Oeacr|behovvthedobawi||be surnrnerizedorenm|yzed(e.g..quolibativeena|yoim.danoripbvo 

orinfwnmntia| mhatimUce)tonnee<theprojeotob]e:bve(s). 
7.3.1- |fdwauripdve atehsUcs are propomed, sbatewhattab|em '  p|oha, end/or otoUmdcm (e.Q., 
rneen.nnedian.siondandernmr.nnininnumendrnanirnumva|uws)wU|beuoedtomunnnoarizethe 
dote. 
7.3.2-|faninferenUa|rnethodkmpnmpooed.indioabawhotherthemnethodviUbeohypothemis 
bast.cnnfidenmeinbarvo|.orconOdenme|innitanddeo:ribehowthe methodw|Ubeperfonmed. 

7.4 OaacribedmtamtoneQeraquiremenbmhmrbodh hord copyand e|achonicdata. 

Q REPORTUNG 

8.1 [imtond deanribe the de|ivenab|es expecfed fronn eonh project pmrticipont rmsponsib|eforfie|d 
and/orane|yt|:e| activitieo. 

8.2 Specifvthe expectad fino| produ:t(m)thatwi|| be prepored hzr dhe pru]e:t(e.g..  journo| ortide. 
fino|report). 

S. REFERENCES 
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|ndudecoverpa8e.disbibudon|ist,opprova|m.andpagenunnbmrs. 

U.COVER PAGE 

Include the Division/Branch, project title,revkSionnUmber EPA technical lead.{]Acategnry 

1.PROJECT DESCRIPTIONAND OBJECTIVES 

11 PnoviduadesurpdVncfUheoduationthmdrequheothoAenoraUonofanewormodified 
metho . 

2] Identify oUoroeol9ersonne|,indudingQA.ondrelabedrmoponm[bi|hies for emchoartic/pabng 
or0anization.asmmUoetheirndationsh' iooth*rproject participants. 

2.2 Include a projectsoheduieihatinu|udegkeyrni|eobones. 

3-SC|ENT|FUC APPROACH 

3.1 |dendfvthenpe:ifioano|yte(s)ofinborestandihemmabix/motriomsunderotudy. 
3.2 Idontifythe ana|ytica|appnnouhthotwiUbeusedandhowitwd||beopdnnizedforthimmtudy. 

A|ondesuribeanytestsnfinterfenanceand ana|yteobabi|itv. 
3.21denUfvthemethmdporfmnnanoennetrios((3/VQCcheohs)ihatwiUbeuaedhmeva|uotethe 

meMhod..induding thepnoowduresused.Thmoennetricaoou|dinm|ude(butananot|irnitedbo) 
posiUveandnegabveoonho|a,sensiUvity.preoision.aoouna:y.neuovery.|inearih/.opech5city. 
rVbustneoo.andnanga. 

4'SAMpL|NG PROCEDURES 

41 Pnovidedhe requinsnnenbmhlrsennpleo th*dviU be uaed bm testUha rnethod (induding mahix 
andpresenoe/conoentrmtionofenalytos). 

4.2|f synthetic(i.e..|obonatory+prepmred)emmnp|000neuaed.deacrbeUhepreparotionmfthese 
snmnp|em.  

4.3 ifnon-oynthotio (ie, real-vwodd samp|o) mannp|es are used. eddreso UhefoUpwing; 
• doocrbeNhe sannp|inQdaokJnthsdviUbeusedandUhoobepotokentoassureUlad 

represenbabve sannp|emarauoUeohad 
• discumsorneharenoeemchomnnp|ingpnooedure 
° providea|istofoamp|eoontainerm,samp/equanhhestobecoUacted.ondtheamrnp/e 

mmoount nequinndforeeoh ana|ysia. ino|uding C)C aarnp|e ona(yaie 
~ deooribepnmo*dunaofo/paokingmndahippingsarnp|es.andprmviaionsfurmainteining 

ohoin-of-uus1ody.asopp|ioab|o 
44 8peoifvaemp|e preservaUon oequinennents (e.Q., refrigenabon, aoidification, eho.) ond ho|ding 

Umes. 
4.5CJaschbmthenoethodforUnique|ynurnberin0eachsomp|e. 

5`1 Dmsohbe/ndmtai| or reference each preparation or analytical procedure Uobeused ' ifknoxvn. 
IndudesAapafoxprepootion.malibrohon.meamunamnent.qua|itvuontnd.andrepmding. 
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5.2 IfnotpnovidadinSeotion5.1orUhereherencedmeUod ' indude specific mdibrebon 

6LMETHOD PERFORMANCE METRICS 

For each method performancemetric 	nhecNidended in Section 3.2.mpecify the 
fnequenniemforpmrfznninQthesedheoks,associakedaccepbanmrmibeho.andoonontve 
ocUmnsbxbmpedbrmedifocceptanmachtera amenodmeL 

7. DATA ANALYS*S,ANTERPRETATION,AND&NANAGEMENT 

7.1 |donUfvthedetarepodingoaquirements, incl'uding datareduoUmnprooedure000ecificbothe 
projwctandopp|imsb|nma|ou|ubmns andequmdion ~ . 

7.2Oemoribedotava|idotionpmmoeduresuoedtoensunethepeportingofacnunsbapnojentdato. 
7.3DeocribehovxthadntexviUbe summariz*dorana|yzed(e.g..qua|itodveono|yuiu.dmochptive 

or intenanUm| stotistioo)tm nneedthe pnoject obiective(m). 
7.3.1' |fdescripUmastaUsU:s anapropmsed.stotexvhattab/es. p|obm ' and/orototiotioo (e.g., 
nneon,nnedion,stondenjernmr ' rninimnummandnnaxinnurnva|ues)wi||boumedtouu/nnnarizathe 
doba. 

7.3.2'Ifoninfenenba|rnethodis pmoposed.indioah*xvhethor#lenneUhodvNUbeohypothaoiotest. 
oonfidmnoo|nt*rva|,orconfidence|irnit anddescribahuwthemnethudwi||beperfo,nned. 

7.4 Deaoribe data stonage requiremenbeforbVth hord copyand e|entronicdoto. 

@.REPORT|NG 

8.1 Listonddesnribe thede|iveratJes expecbadhnrneaohpnojeotporticiponL 
8.2 Spmoifv thm expectedfina/ pnmdunt(m) thatvvi|| be prepanadforthe pnojmot (e.g..iourna| od|:|o, 

fina|rmport.ein.).|fame(hVd/SDPvvi||be dmve|opad.upecifvtharequinadfomnaL 

9.REPERENCES 

providerehenanoes eitherk)thebodyofU)abax.asfootnobaoorinosaparabasenUon. 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

t/t/ork Assignment Number 

3-06 

. ❑ Other 	❑ Amendment Number: 

Contract Number 

EP—C-09-027 

Contract Period 	0 4/ O 1/ 2 0 0 9 	To 	0 3/ 31 / 2 013 

Base 	 Option Period Number 	3 

Title of Work Assignment/SF Site Name 

Impact of Green Building 

Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contract SOW 

Purpose: 	❑ Work Assignment 

❑ Work Assignment Amendment 

❑X 	Work Plan Approval 

❑ Work Assignment Close-Out 

❑ Incremental Funding 

Period of Performance 

From 	0 4/ O 1/ 2 012 	To 	0 3/ 31 / 2 013 

Comments: 

❑ Supertund Accounting and Appropriations Data X❑ Non -Superfund 

 

SFO 	
Note: To report additional accounting and appropriations date use EPA Fonn 1900-69A. 

(Max 2) 	
❑ 

~ 	 DCN 	Budget/FY 	Approprialion 	Budgel Org/Code 	Program Elemenl 	Object Class 	Amounl (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
c 	(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	 (Max 9) 	(Max 4) 	 (Max 6) 	(Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Period: 	 CosUFee: 
04/01/2009 	To 03/31/2013 
This Action: 

Total: 

$ 0. 0 0 

$ 3 4, 2 91 . 0 0 

$ 3 4, 2 91 . 0 0 

LOE: 

Work Plan / Cost Estimate Approvals 

Contractor W P Dated: 	0 4/ 2 0/ 2 012 CosUFee: 	$ 3 4, 2 91 . 0 0 LOE: 	141 

Cumulative Approved: Cost/Fee: 	$ 3 4, 2 91 . 0 0 LOE: 141  

Work Assignment Manager Name 	Ken 	Kre17s 

(Signature) (Date) 

Branch/MailCode: 

Phone Number 	919-541-2850 

FAX Number: 
Project Officer Name 	Kevlri 	Sllddert 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 919-541-2708 

FAX Number: 
Other Agency Offcial Name 

(Sfgnature) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number: 
ContractingOtrcialName 	Renita 	Tyus 

..~-- 

sinature 

5 	' O 

D e 

Branch/MailCode: 	Q 

Phone Number: 	513-487-2094 

FAXNumber: 	513-487-2109 

Work Assignment Form. (WebForms v1.0) 	/, 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

WorkAssignment Number 

3-07 

Other 	Amendment Number: 

Contract Number 

EP-C-09-027 

Contract Period 	0 4/ O 1/ 2 0 0 9 	To 	0 3/ 31 / 2 013 

Base 	 Option Period Number 	3 	 i Characterization 

Title of Work Assignment/SF Site Name 

of Potential 

Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contrad SOW 

Purpose: 	
El y,/ork Assignment 

~ Work Assignmenl Amendment 

Work Plan Approval 

Work Assignmenl Close-Out 

Incremental Funding  

Period of Perfonnance 

From 	04/01/2012 To 	03/31/2013 

Comments: 
Characterization of Potential Cross-Media Transfers from Coal Ash and Landfills 

The contractor shall not begin work until 4/1/12. 

~ Superfund Accounting and Appropriations Data X❑ Non-Superfund 

SFO 
(Max 2) 	❑ 	

Note: To report additional accounting and appropriations date usa EPA Fonn 1900-69A. 

d 	DCN 	Budget/FY 	Appropriation 	Budget Org/Code 	Program Element 	Objed Class 	Amount (Dollars) 	(Cents) 	Site/Projed 	Cost Org/Code 
j 	(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max 8) 	(Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 
Contract Period: 	 CosUFee: 

04/01/2009 	To 03/3112013 
This Adion: 

Tolal: 

LOE: 

Work Plan / Cost Estimate Approvals 
Contractor WP Dated: Cost/Fee: LOE: 

Cumulative Approved: Cost/Fee: LOE: 

Work Assignment Manager Name 	Sllsan Thorneloe 

(Signature) 	 (Date) 

Branch/MailCode: 

PhoneNumber 	919-541-2709 

FAX Number: 
ProjeclOfricerName 	Diane 	Pierce 

(Signature) (Date) 

Branch/MailCode: 

Phone Number: 919-541-2708 

FAX Number: 
Other Agency Ofricial Name 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number: 
Contracting Orrc;al Name 	Renita 	Tyus 

Si naue Date 

Branch/Mail Code: 

Phone Number: 	513-487-2094 

FAXNumber: 	513-487-2109 

Work Assignment Form. (WebForms v1.0) 	 /' 



STATEMENT OF WORK 
WA 3-07 

I. 	TITLE: Characterization ofPotential Cross-Media Transfersfrom Coal Ash and 
Landfills 

11. . Backyround and Purpose: 

This work assigmnent will build on previous research to improve the understanding of cross 
media transfers related to coal ash and landfills. In June 2010, a proposal for the management of 
coal combustion residues (CCRs) was proposed. The EPA has received over 450,000 commcnts. 
The data from their research is the principal infonnation used in supporting updated risk 
assessment and responding to comments on the potential enviromnental release associated for 
disposal and beneficial use of coal ash. In addition, the Leaching Enviromnental Assessment 
Framework (LEAF) is being adopted into SW-846. The work being performed through this 
work assignment will provide the background inforrnation needed for LEAF to be adopted as 
EPA test methods. 

There are five components of this work: 

• The first component is to develop a report that illustrates how LEAF test methods are 
used to develop source tertn data for use in transport and fate models. This work was part 
of the last WA but additional hours were needed elsewhere so this task got deferred to 
2012. 

• The second component is completion of an interlaboratory validation of the Leaching 
Environmental Assessment Framework (LEAF) test methods. The first of two reports on 
the results of the interlaboratory validation is being put into extemal peer review after 
clearing intemal peer review in addition to QA and administrative reviews. The second 
report is being prepared and will be going through the same review process as the first 
interlaboratory report. 

• The third component is to complete work on the LEAF data templates and software (ie., 
LeachXS-Lite) for data recording, analysis, visualization, and reporting. The software is 
a decision support tool that was built using an existing tool (LeachXS). LeachXS is a 
tool for geochemical speciation modeling and statistical analysis. LeachXS-Lite -is 
available at no cost and provides an dlectronic version of the A-PPCD LEAF data 
characterizing metals leaching from CCRs resulting from air pollution control at coal-
fired power plants. LeachXS-Lite provides the tools needed for use of leaching data in 
environmental decision making for risk and envirorunental assessments. 

• The fourth is to complete work on compilation of data to compare field versus LEAF 
leachate data. This research was recommended by EPA's Science Advisory Board 
(SAB) and much be completed prior to meeting with SAB in 2013. 



• The fifth is to conduct testing using the LEAF methods for a Tequest from Region 2. 

The data to be used for the probabilistic assessment (component 1) are from reports completed 
from earlier work assigm-nents in support of the EPA Mercury R6admap and Clean Air Act 
regulations for coal-fired power plants. 

Provided below is a list of tasks for FY2012 for the research to be conducted through this work 
assignment. 

111. 	Scope of Work 

DevelopmentIModificationICompliance with QAPP: The contractor shall develop 
quality assurance documentation as required in Appendix #1 to this Statement of Work. 
Any work involving environmental data shall not connnence until the quality assurance 
documentation has received official approval from the EPA Quality Assurance Staff. 
The contractor shall comply with all requirements as delineated on the "Quality 
Assurance Review Form" included with this extramural activity. 

There is an existing QAPP for this research (Q-TRAK # 03069-A00244) which may be 
updated as necessary to conduct this work. The QAPP was approved on November 17, 
2011. Updates as needed will be conducted. 

2. Report to illustrate how LEAF test methods are used to calculate source terms for use 
in fate and transport models. The Contractor shall: 

(a) Define scenarios to be modeled with the WA-COR to obtaining input from 
program office; 

(b) Fill any data gaps for mass transfer coefficients; 

(c) Repeat testing of leaching as function of pH and liquid-solid testing where 
there are unresolved questions about the influence of air pollution control 
technology on COPCs leaching; and 

(d) Document how leach results are used to improve future environmental 
management decisions on the use of coal ash in un-encapsulated applications 
including sample calculations and examples to help the reader understand how 
this inforrnation is used in environmental decision making. 

(e) Develop an F-PA report using forrnatting requirements for this contract 
providing sample calculations and other inforiiiation helpful to potential users of 
the LEAF test methods. 

3. Completing in terlaboratory validation of the four LEAF test methods. TheContractor 
has completed the first report on the two batch methods which will be undergoing 
extemal peer review. The Contractor shall make changes to' this report using comments 



provided by the WA COR. The Contractor shall develop a second report of the 
interlaboratory validation of the two mass transfer methods once all data are available 
from the labs participating in the interlaboratory validation. This report will also go 
through the same series of reviews and the Contractor shall make revisions based on 
comments provided for the WA-COR. 

4. Comparison offield and LEAF leachate data This will include making observations of 
the characteristic behaviors of materials using a range of management practices, The 
Contractor shall update the outline for this report. Where comparisons are not straight 
forward, the Contractor shall use geochemical speciation modeling to understand and -
communicate differences in leaching behavior, 

5. Launch ofLeach-XS Lite. The Contractor shall make revisions to Leach-XS Lite 
including documentation to support its release in response to comments provided from 
the WA-COR resulting from the peer, QA, and administrative reviews. This also 
includes improvements to the user interface to make implementation of the LEAF 
methods easier for state and local govermnent. 

6 Conduct testing of samples provided by Region 2 using LEAF test method 1313. The 
results will beprovided to Region 2 by memorandum. 

7. The Contractor shall complete revisions to a report on the use offly ash for 
cementitious materials based on comments provided by the WA-COR. 

8. The Contractor shall prepare briefing materials as needed for preparation for an SAB 
meeting to be scheduled in early 2013. 

IV Schedule ofDeliverables 

Task 1 - 	Status of any updates to QAPPs within one month of WA approval 

Task 2 — 	Develop draft report by Dec 2012 
Revised versi'on by May 1, 2013 

Task 3 — 	Revision of report for 1313 & 1316 from 30 days that comment are 
provid-ed- 

Draftof report for 1314 and 1315 by June 1, 2012 

Task 4 - 	Draft report to be completed by Aug 15, 2012 

Task 5 - 	Version I of LeachXS Lite by Aug 2012 

Task 6 - 	Complete processing of samples within 6 weeks of receipt of samples 
Provide memo documenting results within 3 weeks from receipt of 

analytical results 

Task 7 - Revised report within 30 days from receipt of conunents from the WA-COR 



ATTACHMENT #1 TO THE STATEMENT OF WORK {SO" 
FOR MEASUREMENT PROJECTS 

NRMRL Quality Assurance (QA) Requirements 

In accordance with EPA Order 5360.1 A2, confoffnance to ANSIYASQC E4 must be dernonstrated 
by submitng the quality documentation specified herein. All quality documentation shall be 
submitted to the Govgmment for review, The Govemment vAll review and return the quality 
documentafion, with comments, and indicate approval or disapproval. If the quality docurnentabon 
is not approved, it must be revised to address all comments and shall be resubmitted to the 
Govemment for approval. Work involving environmental data collection, generation, use, or 
reporbng shaU not commence until the Government has approved the quality documentation. The 
quality documentation shall be submitted to the Govemment at lemt thirty (30) days phor to the 
beginning of any environmental data gathering or gener -ation acfivfty in order to allow sufficient 
time for review and revisions to be oompleted. After the Government has approved the quality 
documentation, the Contractor shall also implement it as wriften and approved by the 
Govemment Any EPA-funded projecVprogram may be subject to a QA audit 

TO BE SUBMITTED PRE-AWARD (mark all that apply): 

❑ NRMRL's Quality System Specifications ,  

(1) a description of the organization's Quality System (OS) and infoffnation regarding how this OS 
is documented, communicated and implemented; 

(2) an organizational chart showing the position of the OA functon; 
(3) delineation of the authodty and responsibilides of the QA function; 
(4) the background and experience of the OA personnel who Will be assigned to the project: and 
(5) the organizabon's ,  general appmach for accomplishing the QA specifications in the SOW. 

Quality Management Plan: prepared in accordance with R-2 - EPA Rouirements for Quality 
Management Plans (EPAJ240/B-011002) March, 2001, 
hftp:/Avww,er)a.qov/qualitylqs-docs/r2-final. 

TO BE SUBMrrrED POST-AWARD (mark all that apply). 

❑ NRMRL's Quality Systern Specifications: 

(1) a description of the organization's Quality System (QS) and inforTnaton regarding how this OS 
is documented, communicated and lmplerrented; 
(2) an organizational chart showing the position of the CA function; 07114108 A-2 
(3) delineaflon of the authority and responsibilities of the OA function; 
(4) the backgmund and experience of the OA personnel who will be assigned to the project; and 
(5) the organization's general approach for accomplishing the QA specifications in the SOW. 

Quality Management Plan: prepared in accordance with R-2 - EPA Requirements for Quality 
Management Plans (EPA/240/B-011002) March, 2001, 
htto:llwww,epa.ggy/AualiWaa-docslr2-final.od 

❑ Category I or 11 Quality Assurance Project Plan (QAPP): prepared in accordance with R-5 - 
EPA Requirements for QA Project Plans (EPAl240/B-011003) March, 2001 

ualitvlos-docslr5-final.odf  

Category U11 or IV OAPP: prepared in accordance wfth applicable wtions of the fbllowing NRMRL 
OAPP Requirements List(s) which is(are) included in this attachment: 
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X QAPP Requirements for Measurbment Projects 

❑ QAPP Requirements for Secondary Data Projects 

❑ QAPP Requirements for Research Model Dovelopment andior Application Projects 

* QAPP Requirements for Software Development Projects 

❑ OAPP Requiroments for Method Development Projects 

* QAPP Requirements for Design, Construction, and/or Operation of Environmental 
Technology Projects 

ADDITIONAL QA RESOURCES: 

EPXs Quality System Website: http://www.epa.gov/qualfty/  

NRMRL QAPP REQUIREMENTS FOR MEASUREMENT PROJECTS 

GENERAL REQUIREMENTS: 

Include cover page, distribution list approvals, and page numbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA categom. ,  
organizabon responsible for QAPP preparafion, and date. 	 0 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 Descdbe the process and/or environmental system to be evaluated, 
1.2 State the purpose of the project and list specific projed objective(s). 

2. ORGANIZAT10N AND RESPONSIBILITIES 

2.1 Identify all project personnel, including QA, and related responsibilities for ear-h participating 
organizabon, as well as their relationship to other project participants. 

2.2 Include a pmject schedule that includes key milestones. 

3. -SCIENTIFIC APPROACH 

3.1 Describe the sampling and/or experimental design that will be used to generate the data 
needed to evaluate the projective objective(s). A descdption of the design should Include the 
types and numbers of samples (including QC and reserve samples), the design of the 
sampling network, sample locations and frequenciM and the rationale for the design. 

3.2 Iden" the process measurements (e,g., tlow rate, temperature) and specific target 
anslyte(s) for each sample type. 

3.3 Describe the general approach and the test conditons fbr each experimiental phase. 
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4.1 Describe any known site-speciflc tctors that may affect sampling procedures as well as all 
site preparation (e.g., sampling devide installation, sampling port modifications, achievement 
of steady-state) needed prior to sampling. 

4.2 Describe or referenoe each sampling procedure (including a list of equipment needed and the 
calibrabon of this equipment as appropriate) to be used. Include procedures for 
homogenizing, compositng, or splitting of samples, as applicable, 

4,3 Provide a list of sample containers, sample quantibes to be collected, and the sample amount 
required for each analysis, including QC sample analysis. 

4.4 Specify sample preservation requirements (e.g., refrigeration, acidification, etc.) and holding 
times. 

4,5 Describe the method for uniquely numbedng each sample, 
4.6 Describe procedures for packing and shipping samples, including procedures to avoid cross-

contamination, and provisions for maintaining chain-of-custody (e.g., custody seals and 
reoords), as applicable. 

5 MEASUREMENT PROCEDURES 

5.1 Describe in detail or reference each process measurement or analytical method to be used. If 
applicable, identify modifications to EPA-approved or slmllarly validated methods. 

5.2 If not provided in Section 5-1 or the referenced rnethod, include specific calibration 
I 

procedures, including linearity checks and initiai and continuing calibratiorl checks. 

6 QUALITY - METPJCS (OAIQC CHECKS) 

6.1 For each process measurement and analyfical method, idenfity the required QC checks (e.g, 
blanks, oontrol samples, duplicates, matrix spikes, surrogates), the frequencies for 
perfbrTning these checks, associated acceptance criteria, and correave aaons to be 
performed if acceptance criteria are not met, - 

6.2 Any additional project-specific QA objectives (e.g., completeness, mass balance) shall be 
presented, including acceptance ctiteda, 

7 DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

7.1 Identify the data reporting requirements, including data reducbon procedures specific to the 
project and applicable calculations and equations. 

7.2 Describe data validation procedures used to ensure the reporting of accurate project data, 
7.3 Describe how the data will be summarized or analyzed (e.g., qualitative analysis, descriptive 

or inferential statistics) to meet 9 -te project objective(s). 
7.11- If descdptive statistics are proposed, state what tables, plots, and/or statistics (e.g-, 
mean, median, standard error, minimum and maximum values) vAll be used to summarize the 
data. 
7.3.2- If an inferential method is proposed, indicate whether the method vAll be a hypothesis 
test con•dence interval, or confidence limit and describe how the method will be performed, 

7A Desclibe data storage requirements fbr both hard copy and electronic data. 

8 REPORTING 

8.1 List and describe the deliverables expected from each project participant responsible for field 
and/or analytical activities. 

8.2 Specify the expected final product(s) that will be prepared for the project (e.g., journal artcle, 
final report). 

9. REFERENCES 

Provide references either in the body of the text as footnotes or in a separate section, 
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United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-07 

F-I  Other 	D  Amendment Number: 

Contract Number 

EP-C-09-027 

ContractPeriod 	04/01/2009 	To 	03/31/2013 

Base 	 Option Period Number 	3 

Title of Work Assignment/SF Site Name 

Characteri2ation  of Potential 
Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contract SOW 

Purposle: 	
Work Assfgnment 

M Work Assignment Arnendment 

El  Work Plan Approval 

Work Assignment Close-Out 

F-1  Incremental Funding 

Period of Performancii 

F-m 	04/01/2012 To 	03/31/2013 

Comments: 

Superfund  Accounting and Appropriations Data rl-i 1,❑1  Non-Superfund 

Note: To report additional accounting and appropriations date use EPA FolTn 1900-69A, 
FO  

(Max 2) 

DCN 	BudgetIFY 	Appropriafion 	Budget Org]Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
(Max 6) 	(Max 4) 	Code (Max 6) 	 (Max 7) 	 (Max 9) 	 (Max 4) 	 (Max 8) 	 (Max 7) 

2 

4 

Authorized Work Assignment Ceiling 

Contraci Period: 	 Cost/Fee: 

04/01/2009 	To  03/31/2013 
This Action: 

Total: 

$0.00 

$423,213.00 

$423,213.00 

LOE: 

1 Work Plan / Cost Esfimate Approvals 

Contractor WP Dated: 	04/20/2012 Cost/Fee: 	$423,213.00 LOE: 	5,843 

Cumulative Approved: CosuFee: 	$423,213.00 LOE: 	5,843 

Work Assignment Manager Name 	Susan Thorneloe 

(Signature) 	 (Date) 

Branch/Mail Code: 

PhoneNumber 	919-541-2709 

FAX Number: 
Project Ofricer Name 	Kevin Sudderth 

(Signatu-) (Date) 

Branch/Mail Code: 

PhoneNumber: 919-541-2708 

FAX Number: 
Other Agency Official Narne 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number. 
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TITLE 
Evaluation of Expedient Decontamination Options with Activated Peroxide-based Liquid 
Sporicides. 

I. PERIOD OF PERFORMANCE 
The period of performance for the work under this work assigrunent shall be April 1, 2012 
through November 30, 2012. 

II. SUMMARY OF OBJECTIVES 
This work shall estimate the occurrence and potential reduction of viable bacterial spores (i.e., 
effectiveness) as a function of the remediation activities applied to various surfaces. The work 
will be completed as 3 tasks. The objective of this project is to conduct laboratory-scale efficacy 
tests to determine the sporicidal potential of specific test solutions under specific test conditions. 
Operational parameters such as processing time, physical impacts on materials or 
decontamination crew, and fate of the viable spores (e.g., contamination of equipment, wash 
water, and generation of bioaerosols) shall be determined. 

III. RELEVANCE 
This project supports the mission of the Decontamination and Consequence Management 
Division (DCMD) within the U.S. Environmental Protection Agency's (U.S. EPA) National 
Homeland Security Research Center (NHSRC) by providing relevant information pertinent to the 
decontamination of contaminated areas resulting from an act of terrorism. The project supports 
the NHSRC's strategic goals as described in detail in the Homeland Security Research Multi- 
year Strategic Plan (draft, November 26, 2008). Specifically, the project is relevant to Long- 
Term Goa12 (LTG-2) which states, "The Office of Solid Waste and Emergency Response 
(OSWER) and other clients use homeland security research program products and expertise to 
improve the capability to respond to terrorist attacks affecting buildings and the outdoor 
environments." This project addresses a direct need expressed by OSWER's National 
Decontamination Team (NDT). In addition, the project is relevant to the U.S. EPA's Office of 
Pesticide Programs (OPP) crisis exemption process and OPP's regulatory function under Federal 
Insecticide, Fungicide, and Rodenticide Act (FIFRA). The U.S. EPA has initiated the Taskforce 
on Research to Inform and Optimize (TRIO) chemical, biological, and radiological (CBR) 
terrorist agent response across multiple offices within the Agency. The TRIO group consists of 
members from NHSRC, OSWER, OPP, and the Regional U.S. EPA offices (e.g., On-Scene 
Coordinators). TRIO is now replaced by PARTNER (Program to Align Research and 
Technology with the Needs of Environmental Response), NHSRC's Research Program Planning 
Tool for Aligning with Response Community Needs. Due to the potential relevance of this 
project in preparing for the Federal response to a wide-area anthrax dissemination, this project 
will be managed by NHSRC with the support of a multidiscipline project team. 

V. BACKGROUND 
Under Homeland Security Presidential Directive (HSPD)-10, the U.S. Department of Homeland 
Security (DHS) is tasked to coordinate with other appropriate Federal departments and agencies, 
to develop comprehensive plans which, "provide for seamless, coordinated Federal, state, local, 
and international responses to a biological attack." As part of these plans, the U.S. EPA, in a 
coordinated effort with DHS, is responsible for "developing strategies, guidelines, and plans for 



decontamination of persons, equipment, and facilities" to mitigate the risks of contamination 
following a biological weapons attack. 

NHSRC provides expertise and products that can be widely used to prevent, prepare for, and 
recover from public health and environmental emergencies arising from terrorist threats and 
incidents. Within NHSRC, DCMD's decontamination research program's goal is to provide 
expertise and guidance on the selection and implementation of decontamination methods and 
provide the scientific basis for a significant reduction in the time and cost of decontamination 
events. The NHSRC's research supports OSWER and OPP. OSWER, through its Special 
Teams which includes the NDT, supports the emergency response functions carried out by the 
Regional Offices. OPP supports the decontamination effort by providing expertise on biological 
agent inactivation and ensuring that the use of pesticides in such efforts is done in accordance 
with FIFRA. Close collaboration between the different program offices having homeland 
security responsibilities is sought in order to rapidly increase the U.S. EPA's capabilities to help 
the Nation recover from a terrorist event involving the intentional release of CBR materials. 
Such collaborations are fostered through efforts such as PARTNER. 

In 2001, the introduction of a few letters containing anthrax spores into the U.S. Postal Service 
system resulted in the contamination of several facilities. Although most of the facilities in which 
these letters were processed or received in 2001 were heavily-contaminated, . they were 
successfully remediated with approaches such as fumigation with chlorine dioxide or VHP ®. It 
is well agreed that additional quick, effective and ec,onomical decontamination methods having 
the capacity to be employed over wide areas (outdoor and indoor) are required to increase 
preparedness for such a release. 

In addition to fumigation used in primarily, heavily-contaminated facilities, other cleaning 
methods were used in secondarily contaminated (e.g., cross-contaminated letters potentially in 
contact with the anthrax spores containing letters or tracked from primarily contaminated sites) 
areas or primarily contaminated facilities showing a minimal presence of anthrax spores. These 
methods included combinations of disposal of contaminated items, vacuuming, and the use of 
liquid sporicides such as a pH-adjusted bleach solution. Additionally, a combined set of 
mechanical and chemical procedures (vacuum, scrub/wash and bleach) was successfully used in 
the decontamination of a small shed contaminated with natural anthrax spores originating from 
animal hides during a drum-making process'. If proven effective, such a"lower-tech" approach 
involving washing and cleaning with readily available equipment, washes and sporicides would 
significantly increase EPA's readiness to respond to a wide area release. 

Previous studies with pH-adjusted bleach have demonstrated its effectiveness, yet also 
documented several downsides of this technology. Bleach is known to be corrosive to metals 
and its application often necessitates the use of specialized PPE due to chlorine off-gassing. 
This project will evaluate an alternative to bleach for `low-tech' decontamination applications. 
The alternative decontaminant we will optimize is activated-peroxide. A benefit of a simple 
activated-peroxide solution is that hydrogen peroxide decomposes into water and oxygen, 
whereas bleach (hypochlorite) decomposes into chlorate and chloride ions, oxygen, and chlorine. 
Chlorine off-gassing from bleach can accumulate in a closed room and can be harmful when 
inhaled. A simple activated peroxide solution with no ingredients other than hydrogen peroxide, 



buffer and an activator decomposes into water and oxygen and is considerably less corrosive 
than bleach. 

VI. SCOPE 
The purpose of this project is to determine the effectiveness and operational parameters for a 
particular liquid sporicide (activated peroxide) when used to decontaminate environmental 
surfaces contaminated with bacterial spores. In this study; overall effectiveness is determined by 
a method's ability to reduce and/or inactivate spores of B. anthracis or a relevant surrogate from 
a contaminated surface. In addition, relocation of viable spores to rinsates and aerosols, 
depending upon magnitude, may be indicative of an unsuccessful decontamination approach. An 
"expedient" or "low-tech" approach, for the purpose of this effort, is defined as procedures not 
requiring specialized materials or equipment (i.e., products available at a local hardware store). 

The overall effectiveness of decontamination of larger coupons (14 in. x 14 in) shall be 
determined as a function of application and material type. Five indoor (Painted wood, stainless 
steel/glass, carpet, painted wallboard, linoleum) and three outdoor materials (Concrete, brick, 
unpainted wood) shall be used to test the effectiveness of the decontaminant. The materials shall 
be inoculated with Bacillus atrophaeus (formerly, Bacillus globigii) at 7 log colony forming 
units (CFUs) (+/- 0.5 log CFU). The decontamination solution shall be activated peroxide, 
formulation provided by Sandia National Labs. Each test shall include six replicate test coupons 
of one material type. Residual CFUs extracted from the test coupons compared to the number 
extracted from six positive controls shall be used as the measure efficacy. The pH and 
temperature of each solution shall be determined at the time of use in the efficacy testing. 

The results of each task shall be documented in a draft data summary report discussing efficacy 
as a function of independent variables and operational factors. This draft data summary report 
shall be provided to the U.S. EPA Work Assignment Manager (EPA WAM) for review and 
comment. A final data summary report incorporating comments from the EPA WAM, and 
including a separate documentation of the disposition of comments, shall also be provided as the 
final deliverable on this work assignment. All products developed under this SOW (e.g., the 
above mentioned technical report) must conform to the requirements of EPA's Handbook for 
Preparing Office of Research and Development Reports (EPA/800/K-95/002). Substantive 
portions of this handbook can be found at www.epa.gov/nhsrc  under the policy and guidance tab. 

VII. TECHNICAL APPROACH 
The general approach that shall be used to meet the objectives of this project for both tasks is as 
follows, as briefly mentioned in the Section VI: 

• inoculation of the materials with Bacillus atrophaeus (formerly, Bacillus globigii) spores 
via aerosol deposition using the procedures developed in Part 1 of this study (under EP- 
C-09-027, WA 0-25 and 1-25 for 14 in. x 14 in. coupons); 

• application of prescribed decontamination methods or procedures; 
• assessment of residual viable spores (via post-decontamination sampling), starting 

inoculation (via sampling of positive controls), and potential cross-contamination (via 
sampling of negative controls [blanks]); 

• analysis of subsequent decontamination procedure residues (e.g., waste water or air 
samples); 



• determination of decontamination effectiveness as measured by log reduction from the 
surfaces of test coupons compared to positive controls; and 

• documentation of operational considerations (e.g., cross-contamination, procedural time, 
impacts on materials and personnel). 

All sample analysis is outside of the scope of this work assignment. Samples shall be transferred 
to the National Risk Management Research Laboratory's (NRMRL) Air Pollution Prevention 
and Control Division's (APPCD)/ NHSRC Microbiology Lab for analysis under a separate work 
assignment (EP-C-09-027, WA 3-13). 

VIII. AFFORDABILITY 
Components of this study are expected to be somewhat labor intensive; the decontamination 
processes, sampling, and laboratory assays will require extensive human resources. Relative to 
the labor costs, only a minimal amount of expendable materials are required to be purchased by 
the contractor for use in this effort. 

IX. TECHNICAL RISK 
The technical risk involved in this project is thought to be minimal. The purpose of the effort is 
to provide information pertinent to the development of operational strategies for the 
decontamination methods included in the study. Hence, all information obtained in this project 
(whether intended or not) is expected to be significantly relevant to this purpose. 

X. FACILITIES-AND MATERIALS 
All work on this project described in this statement of work (SOW) shall be performed at the 
U.S. EPA's facilities located at 109 T.W. Alexander Dr., Research Triangle Park, NC. This 
study shall be conducted in spray chamber located in H130A. 

XI. TASKS 
The technical approach to be used throughout this study shall be developed considering the 
background information provided in Section V and this section. This study shall be done in 3 
major tasks. The specific details related to these tasks are described below. 

Task I  
A quality assurance project plan (QAPP) shall be drafted and provided to EPA for review and 
comment. 'After revision based upon EPA comments (as necessary) and approval by EPA, work 
may commence. Five Category 3/Applied Research QAPPs have been approved by the U.S. 
EPA for prior testing that have relevance to this effort. 

• Assessment of Liquid and Physical Decontamination Methods for Environmental 
Surfaces Contaminated with Bacterial Spores: Part 1— Development and Evaluation of 
the Decontamination Procedural Steps (July 2009) 

• Assessment of Liquid and Physical Decontamination Methods for Environmental 
Surfaces Contaminated with Bacterial Spores: Part 2— Operational-scale Study of Full 
Decontamination Procedures (October 2009) 

• Application Studies of Biological Agent Decontamination Methods (April 2008) 



Effectiveness of Physical and Chemical Cleaning and Disinfection Methods for 
Removing, Reducing or Inactivating Agricultural Biological Threat Agents (August 
2010) 
Assessment of Liquid and Physical Decontamination Methods for Environmental 
Surfaces Contaminated with Bacterial Spores: Part 4— Optimization of Method 
Parameters and Impact of Surface Grime 

These QAPPs shall be used as the basis for the QAPP for the specific work described in this 
SOW. The contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Form (QARF)" included with this work assignrnent package 
(see Attachment #1 to the SOW) and the NHSRC QA requirement as defined in Attachment #2 
to the SOW. The QAPP, including any amendments, must be approved by the U.S. EPA in 
writing (e.g., signature on the approval page) prior to the start of any work. Additional 
information related to QA requirements can be found at:  http://www.epa.gov/quality/gs-docs/r5-  
final.pdf. 

All test activities shall be fully documented during the activity via narratives in laboratory 
journals, the use of digital photography and video. This information shall be incorporated into 
the final report, as warranted to document and convey the findings of this effort. The 
documentation should include, but not be limited to, record of time required for each 
decontamination step or procedure, visual observations during the procedures, any deviations 
from the test plans, physical impacts on the materials, and impacts on the decontamination or 
sampling personnel. 

Task 2:  
This WA requires the use of numerous 14" x 14" coupons constructed of building materials. 
Task 2 shall require the contractor to fabricate the required number of coupons of each building 
material type. Prototypes of each coupon type shall be inspected by the WAM prior to 
fabrication of the full amount required. 

The material types shall be Painted wood, stainless steel or glass, carpet, painted wallboard, 
linoleum, concrete, brick, and unpainted wood. The coupon size of each material type shall be 
14 in. by 14 in. by <2 in. The contractor shall record the source information and all methods used 
to fabricate material coupons. These data shall be included in the final deliverable. 

Task 3:  
Current operational procedures (developed from previous EPA and SNL/IBRD efforts) will be 
evaluated and refined through small-scale evaluation in a decontamination test chamber (e.g., 
4'x4'x4' spray chamber). This evaluation will exercise the application procedures on a set of 
building materials and will be challenged with aerosol-deposited Bacillus spores. A key question 
addressed in this task is— is activated-peroxide efficacious on common building materials 
contaminated with aerosolized spores? Is this decontaminant effective on a variety of surfaces 
that have very different surface characteristics? 

In Task 3, the effectiveness of two decontamination procedures shall be evaluated on sections of 
selected materials. Operational parameters such as processing time, physical impacts on 



materials or decontamination crew, and fate of the viable spores (e.g., contamination of 
equipment, wash water, air) shall be determined. 

The inoculation with B. atrophaeus shall be done in accordance with that described in the 
approved QAPP entitled, "Assessment of Liquid and Physical Decontamination Methods for 
Environmental Surfaces Contaminated with Bacterial Spores: Part 1— Development and 
Evaluation of the Decontamination Procedural Steps (July 2009)." 

The decontamination procedure will be developed in collaboration with Sandia National Labs 
(not part of this WA), and will be provided to the contractor for use in this study. The details of 
this procedure will be provided, the QAPP shall be amended by the contractor to reflect this 
addendum. 

Surface sampling of coupons shall be conducted with wetted wipes or vacuum sock, depending 
upon material type. 

Prior to initiation of testing, confirmation of the need (or need not) to use neutralizer may need 
be performed. If requested by the WAM, this testing shall be done by sampling a blank 
decontaminated coupon, but having the sample extraction solution spiked with le7 spores. This 
shall be compared to a blank coupon (not decontaminated) sampled, also having the sample 
extraction solution spiked with le7 spores. Five replicate coupons of each type (decontaminated 
blank; blank) and of each material type (rough cut wood; stainless steel) shall be used. If a 
statistically significance difference exists between the two populations (CFUs for 
decontaminated blanks vs. CFUs for blanks) for each coupon type, then neutralization of samples 
post-collection shall be needed. Confirmation that the neutralization addition does not impact 
the CFU analysis shall be performed if deemed to be needed. All results from this testing on 
spore recovery shall be discussed with the WAM prior to initiation of the efficacy testing 
described under Task 1. 

Six positive control coupons, six test coupons, and two negative controls (1 field blank, 1 
procedural blank) of a material type shall be used in each test (Table 1). The positive control and 
test coupons shall be inoculated on the same day, at least 18 hours prior to application of the 
decontamination procedures defined in the approved final QAPP for this testing. After the 
decontaminated and blank coupons are visibly dry, at least overnight, all coupons shall be 
sampled with the prescribed sampling method Three stainless steel coupons shall be included as 
inoculation controls (inoculated and sampled with the positive controls). The order of sampling 
shall be all blanks, all test coupons, all positive controls, and all inoculation controls. 

The runoff shall be collected for each material type. This runoff shall be analyzed for viable 
spores in accordance with the revised procedure used in "Assessment of Liquid and Physical 
Decontamination Methods for Environmental Surfaces Contaminated with Bacterial Spores: Part 
1- Development and Evaluation of the Decontamination Procedural Steps (July 2009)." 

Air samples shall be taken within the test chamber during decontamination of each material type 
(one per material type). These samples shall be analyzed for viable spores. 



Addition testing details related to Task 3 are as follows: 

The runoff of any liquid (rinsate) applied to the materials shall be collected, neutralized, 
and submitted to the APPCD Microbiology Lab for quantitative viable spore analysis via 
direct plating. This shall be done by collection of runoff in a sterilized container 
containing an appropriate amount of neutralizer. Aliquots of the runoff shall be taken 
and filtered (rinsed) for analysis, consistent with the modified approach developed under 
EP-C-09-027, WA 0-25. 

• Rinse water shall be confirmed to be free of confounding levels of background 
contamination prior to the initiation of each test. 

Air samples shall be taken in the decontamination chamber during the decontamination 
process to indicate the presence of aerosolized viable spores. This samples shall be done 
in accordance with the air sampling described in the approved QAPP entitled, 
Assessment of Liquid and Physical Decontamination Methods for Environmental 
Surfaces Contaminated with Bacterial Spores: Part 2— Operational-scale Study of Full 
Decontamination Procedures (October 2009)." 

After the decontamination, all surfaces shall be allowed to become visibly dry before 
being sampled. After at least a period of one day, post-decontamination sampling shall 
be performed in accordance with the methods prescribed herein and defined in the 
approved final QAPP. 

• All equipment (e.g., brushes, storage bins, etc.) shall be properly sterilized according to 
the procedures defined in the QAPP prior to the initiation of each test. The procedure is 
expected to be soaking or washing hard, non-porous materials with a pH-amended bleach 
solution. Proper decontamination includes selective verification of a representative 
number of items to be used in a test. 

• After completion of each material with a test and after each test, the chamber and all 
contents shall be thoroughly decontaminated with a proven procedure. 

• All samples shall be transferred to the APPCD Microbiology Lab in sterile primary 
independent packaging within sterile secondary containment containing logical groups of 
samples. All samples shall be accompanied by a completed chain of custody form. 

• All microbiological analysis for samples described in this SOW shall be performed by the 
APPCD Microbiology Lab. This analysis is outside of the scope of this SOW. 

• All tests shall be extensively and adequately photographed and video documented to 
convey the test procedures. 



Table 1: Task 3 Test Matrix 
Test 

Number 
Dec©ntamination 

O eration Evaluation 
Material 

T 	e 
A 

~ 	~-:~ est~lVIaterial 
r~;° 

1 

Procedure 1 

Indoor 

Glass 
2 Stainless steel 

3 Carpet 
4 Tile 

5  
Linoleum 

6 

Procedure 2 

Glass 
7 Stainless steel 

8 Carpet 
9 Tile 
10 Linoleum 
11 

Procedure 1 

Outdoor 

Concrete 
12 Brick 
13 Painted wood 
14 

Procedure 2 
Concrete 

15 Brick 
16 Painted wood 

The decontaminant application procedures shall be defined following preliminary testing at 
Sandia National Lab, and will be provided to the contractor prior to testing. The QAPP shall be 
updated by amendment to incorporate this addition. 

Reporting 
The contractor shall design an MS Excel data reporting sheet template prior to the start of any 
work that conveys all relevant information from a test. This template shall be approved by the 
EPA for use, prior to conducting any testing described in this SOW. All photographs and videos 
shall be properly documented, indicating the exact tests in which they were taken. A log (in MS 
Excel) of all photographs and videos shall be maintained with the electronic files. The log shall 
include a description of each photograph and video, and include the test number and date. All 
electronic files shall be stored in a project folder set up on the EPA's DTRL share drive. All 
information relevant to a test (reporting sheet, digital photographs, videos, log file) shall be 
transmitted to the EPA WAM within 1 week from the completion of the sample analysis. This 
data shall have been QA/QC'd by the contractor prior to transmission. Transmission shall occur 
via e-mail to the EPA WAM informing him/her that the data is ready for viewing. 

A draft final report detailing the test results and lessons learned from the testing shall be 
submitted to the EPA WAM within 30 days following the completion of the testing and no later 
than 9/01/2012. This report shall include documentation of the time required to complete each 
entire test procedure and all procedural steps. The report shall include any digital photos 
necessary to illustrate the findings. The draft report shall be submitted by the EPA WAM for 
review from within EPA, including a Quality Assurance review. A final report incorporating 
requested changes, correction, and clarification resulting from the review process shall be 
submitted by the contractor within 15 days from receiving the official comments from the EPA 



WAM. A separate document detailing the response to comments shall also be submitted to the 
EPA WAM by the contractor with the final version of the report. 

XII. DELIVERABLE SCHEDULE 
The deliverables previously described in this SOW with the scheduled due date are shown in 
Table 2. 

Table 2: Deliverable Schedule 
Task Deliverable Due Date 

1 Draft QAPP 4/18/2012 
15 days following receipt 

1 Final QAPP of EPA comments 

1 Reporting of test data to WAM 
1 week after completion 

of each test 

3 Reporting of test data to WAM 
1 week after completion 

of each test 
3 Draft fmal re ort 9/01/2012 

3 Final report 
15 days after receiving 
comments from EPA 

XIII. REPORTING REQUIREMENTS 
• The monthly invoice reports for this work assignment shall provide a detailed 

description of any equipment or expendables that have been purchased by the 
contractor for use on the projects discussed herein. 

• All data related to this project shall be stored on the U.S. EPA servers in the DTRL 
share folder. 

• Data transfer to the EPA WAM shall occur within one week from the completion of 
data analysis. 

• In lieu of final reports for each or any task, journal papers within each task may be 
submitted at the discretion of the EPA WAM. The papers shall be authored or co- 
authored by the EPA WAM, at the discretion of the WAM. To serve in lieu of the , 
final report, the journal articles must contain all of the relevant information that 
would have appeared in the final report. 

• All products developed under this SOW (e.g., the above mentioned technical report) 
must conform to the requirements of EPA's Handbook for Preparing Office of 
Research and Development Reports (EPA/800/K-95/002). Substantive portions of 
this handbook can be found at www.epa.gov/nhsrc  under the policy and guidance tab. 

XIV. REFERENCES 
1. After Action Report — Danbury Anthrax Incident, U.S. EPA Region 1, September 19, 

2008. 

XV. AMENDMENT 

Test failure occurred during Tests 1, 6, 8, 9, and 14; due to a faulty 1VIDI dosing  
procedure. This amendment is to authorize repeating the above-mentioned tests,  
adhearins! to all OA previously outlined for this prolect. These is no increase or 



change in scope, only authorized repeat of Tests 1, 6, 8, 9, and 14. No change in  
schedule or deliverables. 
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TITLE 
Evaluation of Expedient Decontamination Options with Activated Peroxide-based Liquid 
Sporicides. 

I. 	PERIOD OF PERFORMANCE 
The period of performance for the work under this work assigmnent shall be April 1, 2012 
through November 34, 2012. 

11. SUMMARY OF OBJECTIVES 
This work shall estimate the occurrence and potential reduction of viable bacterial spores (i.e., 
effectiveness) as a function of the remediation activities applied to various surfaces. The work 
will be completed as 3 tasks. The objective of this project is to conduct laboratory-scale efficacy 
tests to detennine the sporicidal potential of specific test solutions under specific test conditions. 
Operational parameters such as processing time, physical impacts on material -s or 
decontamination crew, and fate of the viable spores (e.g., contamination of equipment, wash 
water, and generation of bioaerosols) shall be deterTnined. 

111. RELEVANCE 
This project supports the mission of the Decontainination and Consequence Management 
Division (DCMD) within the U.S. Environmental Protection Agency's (U.S. EPA) National 
Homeland Security Research Center (NHSRQ by providing relevant inforrnation pertinent to the 
decontamination of contaminated areas resulting from an act of terrorism. The project supports 
the NHSRC's strategic goals as described in detail in the Homeland Security Research Multi-
year Strategic Plan (draft, November 26, 2008). Specifically, the project is relevant to Long-
Ten-n Goal 2 (LTG-2) which states, "The Office of Solid Waste and Emergency Response 
(OSWER) and other clients use homeland security research program products and expertise to 
improve the capability to respond to terrorist attacks affecting buildings and the outdoor 
environments." This project addresses a direct need expressed by OSWER's National 
Decontamination Team (NDT). In addition, the project is relevant to the U.S. EPA's Office of 
Pesticide Prograins (OPP) crisis exemption process and OPP's regulatory function under Federal 
Insecticide, Fungicide, and Rodenticide Act (FIFRA). The U.S. EPA has initiated the Taskforce 
on Research to Inform and Optimize (TRIO) chemical, biological, and radiological (CBR) 
terrorist agent response across multiple offices within the Agency. The TRIO group consists of 
members from NHSRC, OSWER, OPP, and the Regional U.S. EPA offices (e.g., On-Scene 
Coordinators). TRIO is now replaced by PARTNER (Program to Align Research and 
Technology with the Needs of Environmental Response), NHSRC's Research Program Planning 
Tool for Aligning with Response Community Needs. Due to the potential relevance of this 
project in preparing for the Federal response to a wide-area anthrax dissemination, this project 
will be managed by NHSRC with the support of a multidiscipline project team. 

V. BACKGROUND 
Under Homeland Security Presidential Directive (HSPD)-10, the U.S. Department of Homeland 
Security (DHS) is tasked to coordinate with other appropriate Federal departments and agencies, 
to develop comprehensive plans which, "provide for seamless, coordinated Federal, state, local, 
and intemational responses to a biological attack." As part of these plans, the U.S. EPA, in a 
coordinated effort with DHS, is responsible for "developing strategies, guidelines, and plans for 
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decontamination of persons, equipment, and facilities" to mitigate the n'sks of contamination 
following a biological weapons attack'. 

NHSRC provides expertise and products that can be widely used to prevent, prepare for, and 
recover from public health and environmental emergencies a -rising ,from terrorist threats and 
incidents. Within NHSRC, DCMD's decontamination research program's goal is to provide 
expertise and guidance on the selection and implementation of decontamination methods and 
provide the scientific ,basis for a significant reduction in the time and cost of decontamination 
events. The NHSRC's research supports OSV,`ER and OPP. OSWER, through its Special 
Teams which includes the NDT, supports the emergency response functions carried out by the 
Regional Offices. OPP supports the decontamination effort by providing expertise on biological 
agent inactivation and ensuring that the use of pesticides in such efforts is done in accordance 
with FIFRA. Close collaboration between the different program offices having homeland 
security responsibilities is sought in order to rapidly increase the U.S. EPA's capabilities to help 
the Nation recover from a terrorist event involving the intentional release of CBR materials. 
Such collaborations are fostered through efforts such as PARTNER. 

In 2001, the introduction of a few letters containing anthrax spores into the U.S. Postal Service 
system resulted in the contamination of several facilities. Although most of the facilities in which 
these letters were processed or received in 2001 were heavily-contaminated, they were 
successfully remediated with approaches such as fumigation with chlorine dioxide or VHP O  'It 
is well agreed that additional quick, effective and economical decontamination methods having 
the capacity to be employed over wide areas'(outdoor and indoor) are required to increase 
preparedness for such a release. 

In addition to famigation used in pn'marily, heavily-contarninated facilities, other cleaning 
methods were used in secondarily contaminated (e.g., cross-contaminated letters potentially in 
contact with the anthrax spores containing letters or tracked from primaTily contaminated sites) 
areas or primarily contaminated facilities showing a minimal presence of anthrax spores. These 
methods included combinations of disposal of contaminated items, vacuuming, and the use of 
liquid sporicides such as a pH-adjusted bleach solution. Additionally, a combined set of 
mechanical and chemical procedures (vacuum, scrub/wash and bleach) was successfally used in 
the decontamination of a small shed contaminated with natural antbrax spores originating from 
animal hides during a drum-making process'. If proven effective, such a "lower-tech", approach 
involving washing and cleaning with readily available equipment, washes and sporicides would 
significantly increase EPA's readiness to respond to a wide area release. 

Previous studies with pH-adjusted bleach have demonstrated its effectiveness, yet also 
documented several downsides of this technology. Bleach is known to be corrosive to metals 
and its application often necessitates the use of specialized PPE due to chlorine off-gassing. 
This project will evaluate an altemative to bleach for 'low-tech' decontamination applications. 
The altemative decontaminant we will optimize is activated-peroxide. A benefit of a simple 
activated-peroxide solution is that hydrogen peroxide decomposes into water and oxygen, 
whereas bleach (hypochlorite) decomposes into chlorate and chloride ions, oxygen, and chlorine. 
Chlorine off-gassing from bleach can accumulate in a closed room and can be hartnful when 
inbaled. A simple activated peroxide solution with no ingredients other than hydrogen peroxide, 
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buffer and an activator decomposes into water and oxygen and is considerably less corrosive 
than bleach. 

W=~Mclff" 
The purpose of this project is to detennine the effectivenes's and operational parameters for a 
particular liquid sponicide (activated peroxide) when used to decontaminate enviromnental 
surfaces contaminated with bacterial spores. In this study, overall effectiveness is detennined by 
a method's ability to reduce and/or inactivate spores of B. anthracis or a relevant surrogate from 
a contaminated surface. In addition, relocation of viable spores to rinsates and aerosols, 
depending upon magnitude, may be indicative of an unsuccessful decontamination approach. An 
gcexpedient" or,  "low-tech" approach, for the purpose of this effort, is defined as procedures not 
requinng specialized materials or equipment (i.e., products available at a local hardware store). 

The overall effectiveness of decontamination of larger coupons (14 in, x 14 in) shall be 
detennined as a function of application and material type. Five indoor (Painted wood, stainless 
steel/glass, carpet, painted wallboard, linoleum) and tlltee outdoor materials (Concrete, brick, 
unpainted wood) shall be used to test the effectiveness of the decontaminant. The materials shall 
be inoculated with Bacillus atrophaeus (fonnerly, Bacillus globigii) at 7 log colony forrning 
units (CFUs) (+/- 0.5 log CFU). The decontamination solution shall be activated peroxide, 
forrnulation provided by Sandia National Labs. Each test shall include six replicate test coupons 
of one material type. Residual CFUs extrkted from the test coupons compared to the number 
extracted from six positive controls shall be used as the measure efficacy. The pH and 
temperature of each solution shall be detertnined at the time of use in the efficacy testing. 

The results of each task shall be documented in a draft data summary report discussing efficacy 
as a function of independent variables and operational factors. This draft data summary report 
shall be provided to the U.S. EPA Work Assignment Manager (EPA WAM) for review and 
comment. A final data summary report incorporating comments from the EPA WAM, and 
including a separate documentation of the disposition of comments, shall also be provided as the 
final deliverable on this work assignment. All products developed under this SOW (e.g., the 
above mentioned technical report) must conform to the requirements of EPA's Handbook for 
Preparing Office of Research and Development Reports (EPA/800/K-95/002). Substantive 
portions of this handbook can be found at www.epa.gov/nhsre  under the policy and guidance tab. 

VII. TECHNICAL APPROACH 
The general approach that shall be used to meet the objectives of this project for both tasks is as 
follows, as briefly mentioned in the Section Vl:' 

• inoculation of the materials with Bacillus atrophaeus (fonnerly, Bacillus globigii) spores 
via aerosol deposition using the procedures developed in Part 1 of this study (under EP-
C-09-027, WA 0-25 and 1-25 for 14 in. x 14 in. coupons); 

• application of prescribed decontarnination methods or procedures; 
• assessment of residual viable spores (via post-decontamination sampling), starting 

inoculation (via sampling of positive controls), and potential cross-contamination (via 
sampling of negative controls [blanks]); 

• analysis of subsequent decontarnination procedure residues (e.g., waste water or air 
samples); 
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• detemiination of decontamination effectiveness as measured by log reduction from the 
surfaces of test coupons compared to positive controls; and 

• documentation of operational considerations (e.g., cross-containination, procedural time, 
impacts on materials and personnel). 

All sample analysis is outside of the scope of this work assignment. Samples shall be transferred 
to the National Risk Management Research Laboratory's (NRMRL) Air Polluiion Prevention 
and Control Division's (APPCD)/ NHSRC Microbiology Lab for analysis under a separate work 
assignment (EP-C-09-027, WA 3-13). 

VIII. AFFORDABILITY 
Components of this study are expected to be somewhat labor intensive; the decontamination 
processes, sampling, and laboratory assays will require extensive human resources. Relative to 
the labor costs, only a minimal amount of expendable materials are required to be purchased by 
the cdntractor for use in this effort. 

IX. TECHNICAL RISK 
The technical risk involved in this project is thought to be minimal. The purpose of the effort is 
to provide inforrnation pertinent to the development of operational strategies for the 
decontamination methods includcd in the study. Hence, all information obtained in this project 
(whether intended or not) is expected to be significantly relevant to this purpose. 

X. FACILITIES AND MATERIALS 
All work on this project descnbed in this statement of work (SOW) shall be perforined at the 
U.S. EPA'.s facilities located at 109 T.W. Alexander Dr., Research Triangle Park, NC. This 
study shall be conducted in spray chamber located in H 13 OA. 

Xi. TASKS 
The technical approach to be used throughout this study shall be developed considering the 
background infon -nation provided in Section V and this section. This study shall be done in 3 
major tasks. The specific details related to these tasks are described below. 

Task I 
A quality assurance project plan (QA-PP) shall be drafted and provided to EPA for review and 
comment. After revision based upon EPA comments (as necessary) and approval by EPA, work 
may commence. Five Category 3/Applied Research QAPPs have been .approved by the U.S. 
EPA for prior testing that have relevance to this effort. 

• Assessment of Liquid and Physical Decontamination Methods for Environmental 
Surfaces Contaminated with Bacterial Spores: Part I — Development and Evaluation of 
the Decontamination Procedural Steps (July 2009) 

• Assessment of Liquid and Physical Decontamination'Methods for Environmental 
Surfaces Contarninated with Bacterial Spores: Part 2 — Operational-scale Study of Full 
DecontaTnination Procedures (October 2009) 

• Application Studies of Biological Agent Decontamination Methods (April 2008) 
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• Effectiveness of Physical and Chemical Cleaning and Disinfection Methods for 
Removing, Reducing,or Inactivating Agriciiltural Biological Threat Agents (August 
2010) 

• Assessment of Liquid and Physical Decontamination Methods for Environmental 
Surfaces Contaminated with Bacterial Spores: Part 4 — Optimization of Method 
Parameters and Impact of Surface Grime 

These QAPPs shall be used as the basis for the QAPP for the specific work described in this 
SOW. The contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Fonn (QARF)" included with this work assignment package 
(see Attachment #1 to the SOW) and the NHSRC QA requirement as defined in Attachment #2 
to the SOW. The QAPP, including any amendments, must be approved by the U.S. EPA in 
writing (e.g., signature on the approval page) prior to the start of any work. Additional 
infonnation related to QA requirements can be found at: hn://www.epa.gov/quality/qs-docs/r5-  
final.ydf.  

A1116st activities shall be fully docurnented during the activity via narratives in laboratory 
joumals, the use of digital photography and video. This information shall be incorporated into 
the final report, as warranted to document and convey the findings of this effort. The 
documentation should include, but not be limited to, record of time required for each 
decontamination step or procedure, visual observations during the procedures, any deviations 
from the test plans, pfiysical impacts on the materials, and impacts on the decontamination or 
sampling personnel. 

Task 2: 
This WA requires the use of numerous 14" x 14" coupons constructed of building materials. 
Task 2 shall require the contractor to fabricate the required number of coupons of each building 
material type. Prototypes of each coupon type shall be inspected by the WAM prior to 
fabrication of the full amount required. 

The material types shall be Painted wood, stainless steel or glass, carpet, painted wallboard, 
linoleum, concrete, brick, and unpainted Wood. The coupon size of each material type shall be 
14 in. by 14 in. by <2 in. The contractor shall record the source infomiation and all methods used 
to fabricate material coupons. These data shall be included in the final deliverable. 

Task 3: 
Current operational procedures (developed from previous EPA and SNL/IBRD efforts) will be 
evaluated and refined through small-scale evaluation in a decontatnination test charnber (e.g., 
4'x4'x4' spray chamber). This evaluation will exercise the application procedures on a set of 
building materials and will be challenged with aerosol-deposited Bacillus spores. A key question 
addressed in this task is— Is activated-peroxide efficacious on common building materials 
containinated with aerosolized spores? Is this decontaminant effective on a variety of surfaces 
that have very different surface characteristics? 

In Task 3, the effectiveness of two decontamination procedures shall be evaluated on sections of 
selected materials. Operational parameters such as processing time, physical impacts on 
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matehals or decontamination crew, and fate of the viable spores (e.g., contamination of 
equipment, wash water, air) shall be determined. 

The inoculation with B. atrophaeus shall be done in accordance with that described in the 
approved QAPP entitled, "Assessment of Liquid and Physical Decontamination Methods for 
Environmental Surfaces Contaminated with Bacterial Spores: Part I — Development and 
Evaluation of the Decontamination Procedural Steps (July 2009)." 

The decontamination. procedure will be developed in collaboration 'with Sandia National Labs 
(not part of this WA), and will be provided to the contractor for use in this study. The details of 
this procedure will be provided, the QA-PP shall be amended by the contractor to reflect this 
addendum. 

Surface sampling of coupons shall be conducted with wetted wipes or vacuum sock, depending 
upon material type. 

Prior to initiation of testing, confirTnation of the need (or need not) to use neutralizcr may need 
to be performed. If requested by the WAM, this testing shall be done by sampling a blank 
decontaminated coupon, but having the sample extraction solution spiked with I e7 spores. This 
shall be compared to a blank coupon (not decontaminated) sampled, also having the sample 
extraction solution spiked with I e7 spores. Five replicate coupons of each type (decontaminated 
blank; blank) and of each mdterial type (rough cut wood; stainless steel) shall be used. If a 
statistically significanc.e difference exists between the two populations (CFUs for 
decontaminated blanks vs. CFUs for blanks) for each coupon type, then neutralization of samples 
post-collection shall be needed. Confirmation that the neutralization addition does not impact 
the CFU analysis shall be performed if deemed to be needed. All results from this testing on 
spore recovery shall be discussed with the WAM prior to initiation of the efficacy testing 
desciibed under Task 1. 

Six positive control coupons, six test coupons, and two negative controls (1 field blank, 1 
procedural blank) of a material type shall be used in each test (Table 1). The positive control and 
test coupons shall be inoculated on the same day, at least 18 hours prior to application of the 
decontamination procedures defined in the approved final QAPP for this testing. After the 
decontaminated and blank coupons are visibly dry, at least ovemight, all coupons shall be 
sampled with the prescribed sampling method Three stainless steel coupons shall be included as 
inoculation controls (inoculated and sampled with the positive controls). The order of sampling 
shall be all blanks, all test coupons, all positive controls, and all inoculation controls. 

The runoff shall be collected for each material type. This runoff shall be analyzed for viable 
spores in ac ' cordance with the revised procedure used in "Assessment of Liquid and Physical 
Decontamination Methods for Environmental Surfaces Contarninated with Bacterial Spores: Part 
I - Development and Evaluation of the Decontamination Procedural Steps (July 2009)." 

Air samples shall be taken within the test chamber during decontamination of each material type 
(one per material type). These saTnples shall be analyzed for viable spores. 
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Addition testing details related to Task 3 are as follows: 

The runoff of any liquid (rinsate) applied to the materials shall be collected, neutralized, 
and submitted to the APPCD Microbiology Lab for quantitafive viable spore analysis via 
direct plating. This shall be done by collection of runoff in a sterilized container 
containing an appropriate amount of neutralizer. Aliquots of the runoff shall be taken 
and filtered (rinsed) for analysis, consistent with the modified approach developed under 
EP-C-09-027, WA 0-25. 

• Rinse water shall be confinned to be free of confounding levels of background 
contaminaiion prior to the initiation of each test. ~ 

Air samples shall be taken in the decontamination chamber during the decontamination 
process to indicate the presence of aerosolized viable spores. This samples shall be done 
in accordance with the air sampling described in the approved QAPP entitled, 
Assessrrient of Liquid and Physical Decontamination Methods for Envirorimental 
Surfaces Contaminated with Bacterial Spores: Part 2 — Operational-scale Study of Full 
Decontamination Procedures (October 2009)." 

After the decontamination, all surfaces shall be allowed to become visibly dry before 
being sampled. After at least a period of one day, post-decontamination sampling shall 
be performed in accordance with the methods prescribed herein and defined in the 
approved final QAPP. 

• All equipfnent (e.g., brushes, storage bins, etc.) shall be properly sterilized according to 
the procedures defined in the QAPP prior to the initiation of each test. The procedure is 
expected to be soaking or washing hard, iion-porous materials with a pH-amended bleach 
solution. Proper decontamination includes selective verification of a representative 
number of items to be used in a test. 

• After completion of each material with a test and after each test, the chamber and all 
contents shall be thoroughly dccontaminated with a provcn procedure. 

All samples shall be transfcrred to the APPCD Microbiology Lab in sterile primary 
independent packaging within sterile secondary containment containing logical groups of 
samples. All samples shall be accompanied by a completed chain of custody fonn. 

All microbiological analysis for sarnples described in this SOW shall be perfonned by the 
APPCD Microbiology Lab. This analysis is outside of the scope of this SOW. 

• All tests shall be extensively and adequately photographed and video documented to 
convey the test procedures. 
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Table  1: Task 3 Test Matrix 
Test 

Number  
Decontamination 	Material 

O eration Evaluation 	T 	e 
Test Material 

I 

Procedure I 

Indoor 

Procedure 2 

Painted wood 
2 Stainless steeUglass 
3 Carpet 
4 Painted wallboard 
5 Linoleum 
6 Painted wood 
7 Stainless steel/glass 
8 Carpet 
9 Painted wallboard  
10 Linoleum 
11 

 Procedure I 

Outdoor 

Procedure 2 

Concrete 
12 Brick 
13 Unpainted wood 
14 Concrete 
15 Brick 
16 Unpainted wood 

The decontaminant application procedures shall be defined following preliminary testing at 
Sandia National Lab, and will be provided to the contractor prior to testing. The QAPP shall be 
updated by amendment to incofporate this addition. 

Reporting 
The contractor shall design an MS Excel data reporting sheet template prior to the start of any 
work that conveys all relevant infonnation from a test. This template shall be approved by the 
EPA WAM for use, prior to conducting any testing described in this SOW. All photographs and 
videos shall be properly documented, indicating the exact tests in which they were taken. A log 
(in MS Excel) of all photographs and videos shall be maintained with the electronic files. The 
log shall include a description of each photograph and video, and include the test number and 
date. All electronic files shall be stored in a project folder set up on the EPA's DTRL share 
drive. All information rel -evant to a test (reporting sheet, digital photographs, videos, log file) 
shall be transmitted to the EPA WAM within I week from the completion of the sarnple analysis. 
This data shall have been QA/QCd by the contractor prior to transmission. Transmission shall 
occur via e-mail to the EPA WAM inforining him/her that the data is ready for viewing. 

A draft final report detailing the test results and lessons leamed from the testing shall be 
submitted to the EPA WAM within 30 days following the completion of the testing and no later 
than 9/01/2012. This report shall include documentation of the time required to complete each 
entire test procedure and all procedural steps. The report shall include any digital photos 
necessary to illustrate the findings. The draft report shall be submitted by the EPA WAM for 
review from within EPA, including a Quality Assurance review. A final report incorporating 
requested changes, correction, and clarification resulting from the review process shall be 
submitted by the contractor within 15 days from receiving the official comments from the EPA 
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WAM. A separate document detailing the response to comments shall also be submitted to the 
EPA WAM by the contractor with the final version of the report. 

XII. DELIVERABLE SCHEDULE 
The deliverables previously described in this SOW with the scheduled due date are shown in 
Table 2. 

Table 2: Deliverable Schedule 
Task Deliverable Due Date 

1 Draft QAPP 4/18/2012 

1 Final QAPP 
15 days following receipt 

of EPA comments 

1 Reporting of test data to WAM 
1 week after completion 

of each test 

• 3 Reporting of test data to WAM 
1 week after completion 

of each test 
3 Draft final re ort 9/0 1/2012 

3 Final report 
15 days after receiving 
comments from EPA 

XIII. REPORTING REQUIREMENTS 
• The monthly invoice reports for this work assignment shall provide a detailed 

description of any equipment or expendables that have been purchased by the 
contractor for use on the projects discussed herein. 

• All data related to this project shall be stored on the U.S. EPA servers in the DTRL 
share folder. 

• Data transfer to the EPA WAM shall occur within one week from the completion of 
data analysis. 

• In lieu of final reports for each or any task; journal papers within each task may be 
submitted at the discretion of the EPA WAM. The papers shall be authored or co- 
authored by the EPA WAM, at the discretion of the WAM. To serve in lieu of the 
final report, the journal articles must contain all of the relevant information that 
would have appeared in the final report. 

• All products developed under this SOW (e.g., the above mentioned technical report) 
must conform to the requirements of EPA's Handbook for Preparing Office of 
Research and Development Reports (EPA/800/K-95/002). Substantive portions of 
this handbook can be found at www.epa.gov/nhsrc  under the policy and guidance tab. 

XIV. REFERENCES 
1. After Action Report — Danbury Anthrax Incident, U.S. EPA Region 1, Septeinber 19, 

2008. 
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NH ►RC QUALtTY ASSURANCE REQUIREMENTS FORM 
Attachinent I to the Statement of Work 

I GENERAL INFORKATTOIN 

Tme- Statement of Work (or Expanding Low-technology Demntamination Optioitis with Activated 
Peroxide-Wsed Materials (WARFW07) 

Description.,  Statement of Work for WARRP IA 

Project ID: C.2.3. 1.08 

Statuw. original 

Number Aminended: 

QA Category' zzz 

Action Type: Extramural 

Poor Review Category: Iv 

Security Classification: Unclassitied 

Project Type: Sampling and Analysis 

QAPP Status 1: iNot Delivered 

Vehide Status: New Vehicle 

Vehicle Type. JAG 

If you are processing an IAG or CRADA, the responsibility for QA must be negotiated within the agreement The 
TLPs in consultatba with the QAMs in the various oManizations rnust agree on, and document, which organization will 
take the lead fbr QA, the narnes of the QAM and TLP fro ► each organization, and the QA requirements that wilt be 
adhered to during the agreernent. Include this ltito in the IAGICRADA package. 

11 SCOPE OF W ►RK 

Yes 	Does the Statement of Work contain the appropriate QA language? 

The awardee Shall coMply with all requiremeitts as delineated on the "Quality Assurance Planning Requirerrtents 
Form (QARF)' included with this extmmural action. The contractor shall prepare a QAPP in accorciance with the 
R-2 and R-5 and/or the attaChMents proVided with the SOW. The QAPP must be approved prior to the start of 
any work. Additional information related to QA requiren'scrits can be round at 
http.*//www.epa.gov/quality/qs-docs/rS-Iinal . pot 

Yes 	Does this extramural action involve the collection, generatJon, use, and/or reporting of environmental data; the 
design, construction, and operation of environmental technologies, or development of softwarp, mrodels, or 
methods? 
(If liVo l  then skio to Section I ✓, and sign the form.) 

No 	Will the SOW or any subsequent work assignments or task orders involve any cross-organizational efforts 
within EPA? 

No 	Has a QAPP alrea(iy been approved for the activities speciFied in ttie SOW? 

No 	is an appilcal)le QAPP In the process of beitig prepared, revised, or approved bV EPA personnel for future use 
by the contractor? (OA approval mList be obtained before the contractor carl start work,) 

III QA DOCUMENTATION OPTIONS 
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All documentation specified un 'der "Other' must be defined In the NHSRC Quality Ma ►agement Plan and be consistent 
with requtrements defined irk EPA Manual 5360 Al. Fcw all items cherked bdow, there must bc adequate inforination in 
the SOW (or its appendices) for the offerbr to devetop this documentation. Where applicable, reference a specific 
section of the SOW. (R-2 refers to EEA Rgg 	Un-ts  ta QWJLbv  HanaaWma ns 62AZa-2)  (FPAl24019-0114002, 
03120101) anci R-5 refers to EPA RWIgimm  

	

el 	 I (EPAl240IB-011003, 
03120101). Copies of these documents arAe available at 

gWfore Award Documentatitm 

Not Applicable 	Documentation of an organization's Quality System. QMP developed in accordance with - 

Not Applicabie 	Combined dmumentation of an organization's Quality System and apoication of QA and 
QC to the single project covered by contract. Developed in accordance with: 

Programmatic QA Project Plan developed in accordance with: 

Not Applicat)[e 	Application of QA and QC activities to the single project covered by contract. QA Project 
Plan developed in accordance with: 

After Award Omu ►entation 

Not Applicable 	Documentation of an organization's Quality System. QMP developed in accordance wfth. 

Not ApplIC43ble 	Combined documentation of an organization's Quality System and application of QA and 
QC; to the single project covered by the contract: Developed in accordance with.,  

Other 	Documentation of the application of QA and QC activities to applicable pmject(s). 
Developed in accordance vyith ,  

Fx,  pr.in z QfN Documentdavelooed according to NHSPC QMP, see attachment I 
NHSRC QMP 	Programmatic QA Project Plan with supplements for each specific project, developed in 

accordance with: 

Not Applicible 	Existing documentation of the application of QA and QC activities will be used: 

IV SIGNATURE BLOCK 

The signatures below verify that the Statement of Work (SOW) has been reviewed to ascertain the necessary QA and 
QC df-tivities required to COMPIY with EPA fJrOer 5360.1 A2, that the COR understands these requirements, and that the 
COR will ensure that the quality requirements Indicated on the previous pages of this fbrm are incorporated Into all 
assodated SOWs. (Sigoldete betow, obtain a concurrence 5i -gnatute frvm rtte QA Staff, and submit the form along 
with the othel extramural acdon Ocumentadon.) 

01- 	12-, 

0  

	

~12 	Eletha Roberts Z55Z7Wo Calfee 	11 ,61!2011 	 12/16/2011 
NHSRC-DCMD Technical Lead Person 	Date 	NHSRC-10 QA Staff Member 	Date 

CIAPP REQUIREMENTS FOR SAMPLING AND ANALYSIS PROJECTS 
(frorn Appondix 8 of the NHSFIC QMP)l 
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A sampling and analysis activity or project is typically defined as a study performed to generate data to either monitor parameters on a routine 
basis or to characterize a parCicular population for later studies The following requirements should be addressed as applicable 

SECTION 1.0, PROJECT DESCRIPTION AND ORGANIZATION 

1.1 	 The purpose of the study shall be clearly stated in the sampling and analysis plan (SAP). 

1.2 	 Responsibilities and points of contact for each organization shall be identified in the SAP. This should include identification of key 
personnel and/or organization(s) responsible for sample collection and custody, analytical and/or process measurements, data reduction, report 
preparation, and quality assurance. 

SECTION 2.0, SAMPLING 

2.1 	 Sampling points for all measurements (i.a., analytical, physical, and process, including locations and access points) shall be 
identified in the SAP whenever possible- If the specific locations cannot be identified at the time of plan generatioR discuss the documentation 
and/or communication mechanism(s) for ensuring adequate information is captured to later identify sampling points. 

2.2 	 The anticipated sampling frequency (e.g, how many sampling events and how often events occur) and number of sample types 
(eg, metals, VOCs, SVOCs, etc,) taken at each event shall be provided. 

2.3 	 The expected measurements (i.e., specifi-c analytes) planned for each sample type shall be summarized. 

2.4 	 If applicable, known site—specific factors that may affect sampling procedures shall be described. 

2.5 	 If applicable, any site preparation (e.g., sampling device installatioR sampiing port modifications) needed prior to sampling shall 
be described. 

2.6 	 Each sampling procedure to be used shall be discussed or referenced. 

2.7 	 If compositing or splitting of samples is planned, the applicable procedures shall be described 

2.8 	 A list of sample quantities to be collected, and the sample amount required for each analysis, including QC sample analysis, shall 
be specified. 
2,9 	 Containers used for sample collection, transport, and storage for each sample type shall be described. 

2.10 	 Sample preservation methods (e.g, refrigeration, acidification, etc.) shall be described. 

2.11 	 Requirements for shipping samples shall be described 

2.12 	 Holding times requirements shall be noted 

2.13 	 Procedures for tracking samples in the laboratory and for maintaining chain of custody when samples are shipped shall be 
described. COC procedures shall be described to ensure that sample integrity is maintainiWd (1—abeling, seals, records). 

2,14 	 Information to be recorded and maintained by field personnel shall be discussed 

SECTION 3.0, TESTING AND MEASUREMENT PROTOCOLS 

3.1 	 -Each analytical method to be used shall be referenced. This includes EPA-approved and other validated nonstandard methods. 

3.2 	 If applicable, modifications to EPA—approved or other validated nonstandard rnethods shall also be described 

SECTION 4.0, CWQC CHECKS 

41 	 The SAP shall list and define all QC checks and/or procedures used for the project, both field and laboratory as needed. 

4.2 	 For each specified QC check or procedure, required frequencies and acceptance criteria shall be included 

SECTION 5.0, DATA REDUCTION AND REPORTING 

5.1 	 Data reduction procedures specific to the project, and aiso specific to each organization, shall be summarized. 

5.2 	 The reporting requirements (eg, units, reporting method [e.g, wet or dry]) for each measurement and matrix shall be identified 

7,03011W. 



SECTION 6.0, REPORTING REQUIREMENTS 

The deliverables expected from each organization responsible for field and'or analytical activities shall be described 

Attachment # 2 

NHSRC QA 
To the Statement of Work 

Requirements/Definitions List 
EPAs Quality System Website: http://www.epa.gov/qual i 

 Requirements and Guidance Documents: http://www.epa.gov/ouality/aa  docs.html 
EPA's Quality System Website: http://www.epa.gov/guality/gs-docs/r5-final.pdf  

In accordance with.EPA Order 5360.1 A2, conformance to ANSI/ASQC E4 must be demonstrated by submitting the quality documentation 
described herein. AII Quality documentation shall be submitted to the Government for review. The Government will review and retum the 
quality documentation, with comments, and indicate approval or disapproval. If the quality documentation is not approved, it must be revised 
to address all comments and shall be resubmifted to the Government for approval. Work involving environmental data collection, generation, 
use, or reporting shall not commence until the Government has approve the quality documentation. The Quality Assurance Project Plan 
(QAPP) shall be submitted to the Government at least thirty (30) days prior to the beginning of any environmental data gathering or 
generation activity in order to allow sufficient time for review and revisions to be completed. After the Government has approved the quality 
documentation, the Contractor shall also implement it as written and approved by the Government. 

NHSRC's Quality System Specifications for Extramural Actions — 

These requirements typically pertain to single project efforts. The five specifications are: 

(1) a description of the organization's Quality System (QS) and information regarding how this QS is documented, 
communicated and implemented; 

(2) an organizational chart showing the position of the QA function; 
(3) delineation of the authority and responsibilities of the QA function; 
(4) the background and experience of the QA personnel who will be assigned to the project; and 
(5) the organization's general approach for accomplishing the QA specifications in the SOW. 

NHSRC QA Reguirements/Definitions List 
Category Level Designations (determines the level of QA required): 

® 	Category I Project - applicable to studies performed to generate data used for enforcement activities, litigation, or research project 
involving human subjects. The QAPP shall address all elements listed in "EPA Requirements for QA Project Plans, EPA QA/R-5. 

❑ . Category II Project - applicable to studies performed to generate data used in support of the development of environmental 
regulations or standards. The QAPP shall address all elements listed in "EPA Requirements for QA Project Plans, EPA QA/R-5. 

❑ 	Category III Project - applicable to projects involving applied research or technology evaluations. The QAPP shall address the 
applicable sections of "EPA Requirements for QA Project Plans, EPA QA/R-5 as outlined in the NHSRC's QMP: QAPP 
requirements for the specific project type (see below). 

❑ 	Category IV Project - applicable to projects involving basic research or preliminary data gathering activities. The QAPP shall 
address the applicable sections of "EPA Requirements for QA Project Plans, EPA QA/R-5 as outlined in the NHSRC's QMP 
QAPP requirements for the specific project type (see below). 

Project Types: 
These outlines of NHSRC's QAPP Requirements for various project types, from Appendix B of the NHSRC QMP (except where 
otherwise noted), are condensed from typically applicable sections of R-5 (EPA Requirements for QA Project Plans) and are 
intended to serve, as a starting point when preparing a QAPP. These lists and their format may not fit every research scenario and 
QAPP's must conform to applicable sections of R-5 in a way that fully describes the research plan and appropriate QA and QC measures to 
ensure that the data are of adequate quality and quantity to fit their intended purpose. 

❑ 	Applied Research Project - pertains to a study performed to generate data to demonstrate the performance of accepted 
processes or technologies under defined conditions. These studies are often pilot- or field-scale. The QAPP shall address all 
requirements listed in "QAPP Requirements for Applied Research Projects" from Appendix B of the NHSRC QMP. 

❑ 	Basic Research Project - pertains to a study performed to generate data used to evaluate unproven theories, processes, or 
technologies. These studies are often bench-scale. The QAPP shall address all requirements listed in "QAPP Requirements for 
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Basic Research Projects" from Appendix B of the NHSRC QMP. 

❑ 	Design, Construction, and/or Operation of Environmental Technology Project - pertains to environmental technology 
designed, constructed and/or operated by and/or for EPA. The QAPP shall address requirements in the EPA Quality System 
document "Guidance on Quality Assurance for Environmental Technology Design, Construction, and Operation" G-11, at 
http://www.eoa.gov/guality/QS-docs/g11-firial-05.pdf .  For additional information, you may refer to Part C of "Specifications and 
Guidelines for Quality Systems for Environmental Data Collection and Environmental Technology," ANSI/ASQC E4-1994, American 
Society for Quality Control, Milwaukee, WI, January 1995. 

❑ 	Geospatial Data Quality Assurance Project - pertains to data collection; data processing and analysis; and data validation of 
geospatial applications. The QAPP shall address requirements in the EPA Quality System document "Guidance for Geospatial 
Data Quality Assurance Project Plans" G-5S at  htto://www.epa.gov/guality/QS-docs/g5g-final-05.pdf.  

❑ 	Method Development Project - pertains to situations where there is no existing standard method, or a standard method needs to 
be significantly modified for a specific application. The QAPP shall address all requirements listed in "QAPP Requirements for 
Method Development Projects" from Appendix B of the NHSRC QMP. 

❑ 	Model Development Project - includes all types of mathematical models including static, dynamic, deterministic, stochastic, 
mechanistic, empirical, etc. The QAPP shall address requirements in the EPA Quality System document "Guidance for Quality 
Assurance Project Plans for Modeling" G-5M at  http://www.epa.gov/guality/QS-docs/g5m-final.pdf.  

❑ 	Sampling and Analysis Project - pertains to the collection and analysis of samples with no objectives other than to provide 
characterization or monitoring information. The QAPP shall address all requirements listed in "QAPP Requirements for Sampling 
and Analysis Projects" from Appendix B of the NHSRC QMP. 

❑ 	Secondary Data Project - pertains to environmental data collected from other sources, by or for EPA, that are used for purposes 
other than those originally intended. Sources may include: literature, industry surveys, compilations from computerized databases 
and information systems, and computerized or mathematical models of environmental processes. The QAPP shall address all 
requirements listed in "QAPP Requirements for Secondary Data Projects" from Appendix B of the NHSRC QMP. 

❑ 	Software Development and Data Management Project - pertains to software development, software/hardware 
systems development, database design and maintenance, data validation and verification systems. The QAPP shall address all 
requirements listed in "QAPP Requirements for Software Development Projects" from Appendix B of the NHSRC QMP. 

Definitions: 

Environmental Data - These are any measurement or information that describe environmental processes, location, or conditions; ecological 
or health effects directly from measurements, produced from software and models, and compiled from other sources such as data bases or 
the literature. For EPA, environmental data include information collected directly from measurements, produced from software and models, 
and compiled from other sources such as data bases or literature. 

Incremental Funding - Incremental funding is partial funding, no new work. 

Quality Assurance (QA) - Quality assurance is a system of management activities to ensure that a process, item, or service is of the type 
and quality needed by the customer. It deals with setting policy and running an administrative system of management controls that cover 
planning, implementation, and review of data collection activities and the use of data in decision making. Quality assurance is just one part of 
a quality system. 

Quality Assurance Project Plan (QAPP) - A QAPP is a document that describes the necessary quality assurance, quality control, and other 
technical activities that must be implemented to ensure that the results of the work performed will satisfy the stated performance criteria. A 
QAPP documents project-specific infonnation. 

Quality Control (QC) - Quality control is a technical function that includes all the scientific precautions, such as calibrations and duplications, 
which are needed to acquire data of known and adequate quality. 

Quality Management Plan (QMP) - A QMP is a document that describes an organization's/program's quality system in terms of the 
organizational structure, policy and procedures, functional responsibilities of management and staff, lines of authority, and required interfaces 
for those planning, implementing, documenting, and assessing all activities conducted. A QMP documents the overall organization/program, 
and is primarily applicable to multi-year, multi-project efforts. An organization's/program's QMP shall address all elements listed in the 
"Requirements for Quality Management Plans" in Appendix B of the NHSRC QMP. 

Quality System - A quality system is the means by which an organization manages its quality aspects in a systematic, organized manner and 
provides a framework for planning, implementing, and assessing work perfonned by an organization and for carrying out required quality 
assurance and quality control activities. 
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R-2. EPA Requirements for Quality Management Plans (EPA/2401B-01/002) March, 2001 httf)://www.epa.nov/qualitv/QS-docs/r2-final,pdf. 

R-5. EPA Requirements for Quality Management Plans (EPAl240/B-011002) March, 2001 http://www.epa.gov/quality/QS-docs/r5-final.pdf.  

Substantive Change - Substantive change is any c4ange in an activity that may alter the quality of data being used, generated, or gathered. 

Technical Lead Person (TLP) -This person is technically responsible for the project. For extramural contract work, the TLP is, typically the 
contracting officer's representative (COR). For intramural work, the TLP is typically the Principal Investigator. 

Abbreviations: 
COR Contracting Officers Representative IAG 

NHSRC National Homeland Security Research Center QA 

NkMRL National Risk Management Research Laboratory QAM 

QA ID Quality Assurance Identification amp 
OAPP Quality Assurance Project Plan sow 
QS Quality System CRADA 

TLP Technical Lead Person 

Interagency Agreement 

Quality Assurance 

Quality Assurance Manager 

Quality Management Plan 

Statement of Work 

Cooperative Research & Development Agreement 

Attachment #2 to the Statement of Work 
Revision 1. March 2006 
NHSRC 06102 
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United States Environmental Protection Agency 
Washington, DC 20460 

EPA  
Work Assignment 

Work Assignment Number 

3-08 

E]Other 	1:1 Amendment Number: 

Contract Number 

EP—C-09-027 

ContractPeHod 	04/01/20()9 	To 	03/31/2013 

Base 	 Option PeHod Number 	3 

Title of Work Assignment/SF Site Name 

EVALUATION OF EXPEDIENT DECONT 
Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contract SOW I 
Ptfpose: 	r—i  Work Assignment 

F] Work  Assignment Amendment 

El  Work Plan Approval 

FlWork  Assignment Close•Out 

Incremental Funding 

Period of Perfomance 

From 	04/01/2012 	To 	03/31/2013 

Comments: 

Superfund Accounting and Appropriations Data 71 1 -  1  Non-Superfund 

FO 
(Max 2) 	❑ 	

Note: To report additional accounting and appropriations date use EPA Form 1900-69A. 

DCN 	BudgeVFY 	AppropHatian 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
(Max 6) 	(Max 4) 	Code(Max6) 	(Max 7) 	(Max 9) 	(Max4) 	 (Max 8) 	(Max 7) 

2 

3 

4 

Authorized Work Assignment Ceiling 

Contract Period: 	 Cost/Fee: 
04/01/2009 	To 03/31/2013 
This Action: 

Total: 

$0.00 

$104,773.00 

$104,773-00 

LOE: 

Work Plan I Cost Estimate Approvals 

Contractor WP Dated: 	04/20/2012 Cost/Fee: 	$104,773.00 LOE: 	1,398 
Cumulative Approved: Cost/Fee: 	$104,773.00 LOE: 	1,398 

Work Assignment Manager Name 	Worth Calfee 

(Signature) 	 (Date) 

Branch/Mail  Code: 

PhoneNumber 	919-541-7600 

FAXNumber: 	919-541-0496 
Project Officer Name 	Kevin Sudderth 

(Signature) (Date) 

Branch/Mail Code: 

PhoneNumber: 919-541-2708 

FAX Number: 

Other Agency Official Name 

(Signatum) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number: 
Contracting Official Name _4nita Tyu 

(St nafure Oak) 

Branch/Mail Code: 

PhoneNumber: 	513-487-2094 

FAXNumber 	513-487-2109 

Wark Assignment Form, (WebForms Y1.0) 	lJ/ 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

vt/ork Assignmenl Number 

3-09 

Other 	~ AmendmentNumber: 

Contract Number 

EP - C - 09 - 027 

Contract Period 	0 4/ O 1/ 2 0 0 9 	To 	0 3/ 31 / 2 013 

Base 	 Option Period Number 	3 	 1 0pen 

Title of Work Assignment/SF Site Name 

Area Emission Sampling 

Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contract SOW 

Puryose: 	~ yyork Assignment 

~ Work Assignment Amendment 

Work Plan Approval 

~ Work Assignment Close-Out 

F~ -  Incremental Funding 

Period of Performance 

From 	04/01/2012 	To 	03/31/2013 

Comments: 

Open Area Emission Sampling 
No costs shall be incurred on this WA prior to 04-01-12 

~ Superfund Accounting and Appropriations Data X~ Non -Superfund 

SFO 
(Max 2) 	❑ 	

Note: To report addilional accounting and appropriations date use EPA Form 1900-69A. 

v 	DCN 	Budget/FY 	Appropriation 	Budgal Org/Code 	Program Elemenl 	. Object Class 	Amount (Dollars) 	(Cenls) 	Sile/Project 	Cosl Org/Code 
j - 	(Max 6) 	(Max 4) 	Code (Max 6) 	 (Max 7) 	 (Max 9) 	 (Max 4) 	 (Max 8) 	 (Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 
Corilract Period: 	 ' 	Cost/Fee: 

04/01/2009 	To 03/31/2013 
This Aclion: 

Tolal: 

LOE: 

Work Plan / Cost Estimate Approvals 

Contractor WP Dated: Cost/Fee: LOE: 

CumulaGve Approved: CosUFee: LOE:  

WorkAssignmenlManagerName 	Brian Gullett 

(Signature) 	 (Date) 

Branch/MailCode: 

Phone Number 	919-541-1534 

FAX Number: 
Projec101ficerName 	Diane 	Pierce 

(Signature) (Date) 

Branch/MailCode: 

Phone Number: 919-541-2708 

FAX Number: 
Olher Agency Oificial Name 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number: 
Contracting Oificial Name 	Ren' ta 	Tyus 

Si nature 
3 a 

ate 

Branch/Mail Code: 	o 
Phone Number: 	513-48772094 
FAXNumber: 	513-487-2109 

Work Assignmenl Form. (WebForms v1.0) 	
u 



VIT-Ml 

Statement of Work 

VINWTOI  ol kN I 

EPA is developing methods to sample open area sources for a broad array of pollutants. These 
methods include both aedal and ground-based mobile measurements. These methods are 
applicable to a variety of sources such as prescribed fires, landfills, agdcultural operations, 
ordnance disposal, and area industdal sources. These measurements result in emission 
factors. Sampling fires, for example, makes use of the carbon balance method to determine 
emission factors. Emissions of interest include, PM, black carbon, organics, and metals, among 
others. 

This proposed work represents a continuation of the previous years work. 

INKI .*' ~ 

Field and laboratory-based measurements of open area soijrces, such as burning, will 
be used to derive emission factors which can be input into dispersion models for 
predicting near-source concentrations and exposures. Potential field sources include 
controlled-burn agricultural fields, prescribed forest burns, ordnance disposal, wildfires, 
landfills and landfill fires, industrial flares, lagoons, and large area industrial facili -ties. 

The sampled data will be used to derive emission factors and to make a comparison 
between field testing and laboratory simulations, as available. Other than emission 
factor data, the project intends to establish a sound scientific basis and agreement on 
methodology on how experiments should be undertaken to generate emission factors 
that will be scientifically accepted. 

Back.ground Information and Special Instructions 

The Contractor is expected to use government furnished equipment (GFE) for the work. 
This shall include aedal sampling equipment, ground-based sampling equipment, the 
open burn test facilities, the organic support analytical laboratory equipment, and related 
support equipment. 



Facility operating manuals for the above-mentioned devices shall •e followed. Analytical 
methods and sampling pr•cedures shall follow EPA protocols where practical and 
applicable. 

➢ 	If sufficient funds are deemed avaiiable by the WAM and CO, the contractor shall send 
qualified personnel to at least one national ly-known conference for presentation of 
related results. 

➢ 	The Contractor is advised that the output of this programmatic effort will be reports to 
extemal sponsors as well as scholady, peer-review journal publications. 

ill. STA-FEMENT OF WORK 

The Contractor shall undeFtake laboratory- and field-based work in the following areas: 

Task 1. Emissions from Open Area Sampling 

It is anticipated that the contractor shall conduct 30 bum test-days ih the large open bum test 
facility using biomass or the small, temporary burn test facility with potentially altemative 
materials. At the written direction of the WAM, the contractor shall run the CEM sampling, the 
biomass sorting and preparation, the bum preparation, the conduct of the bum, and the facility 
clean up. 

It is anticipated that the Contractor shall provide logistical and analytical support to two 2-week 
field sampling campaigns including aedal flight operations. 

The contractor shall analyze target analytes for chemical analysis, including, at the discretion of 
the WAM, PM2.5 and PM10, black carbon, PXDD/PXDF, CO, CO2, volatiles, hydrocarbons, and 
PAHs. 

Additional instructions shall be conveyed in writing by the WAM in accordance with the 
"Technical Direction" clause. 

Task 2. E waste GEEP 

The Contractor shall analyze and report on existing data from the GEEP electronic waste 
recycling plant study done in the past. Their reporting will take the form of writing assistance for 
a joumal article or articles to report the results. The analysis shall include emission factors and 
matedal balances. Approximately 4 weeks time is anticipated. 

N 



Task 3. Covanta 

The Contractor shall provide assistance in reviewing past EPA data related to waste combustion 
as well as industry data in order to make recommendations on reducing emissions of PCDD/F 
from combustors. Their output shall be in the form of writing assistance for a report to an EPA 
industdal partner. Approximately two weeks time is anticipated. 

The Contractor shall support efforts to conduct open area emission sampling of ordnance 
disposal. Their efforts shall consist of equipment maintenance, supply of matedals, 
transportation of equipment and supplies, equipment handling, and coordination and purchase 
of outside laboratory analyses. It is anticipated that approximately 25 Summa can analyses, 60 
filter analyses for five metals each, and 20 explosives residues analyses will be required. It is 
anticipated that 10 weeks time is anticipated. 

Task 5. Maintenance 

The Contractor shall provide support to maintain test facilities and equipment therein including 
the open bum test facility, ground ATVs and trailers, sampling equipment, and REMPI system. 
About 4 weeks time is anticipated. 

Travel to one U.S.-based conference is anticipated as mll as technical support travel to the field 
sampling mentioned above. 

(1). The contractor shall review and modify existing relevant quality assurance plans at 
the discretion of the WAM. 

• The modified QAPP shall be reviewed and approved by the ARCADIS work 
assignment leader and QA officer. Once it has obtained theirapproval, it shall be 
submitted to the EPA QA staf for review and approval. It shall be accompanied 
by a signature page that is signed by'the ARCADIS work assignment leader and 
QA officer to show that they have reviewed and approved the QAPP. It is the 
responsibility of the ARCADIS work assignment leader to document this process. 
Upon receipt of the signed QAPP, the EPA mrk assignment manager and QA 

manager will review and approve the QAPP and they will add their signatures to 
the signature page. Work involving environmental data shall not commence until 
the QAPP has received official approval from the EPA QA staff. 
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Reporting. 
The Contractor shall ensure that all reporting requirements as specified by the Contract 

are met. 

Quality Assurance. 
The Contractor shall adhere to and ensure that all applicable QA/QC and safety and 

health rules and requirements are met. Since this vvork covers both development/adaptation of 
sampling methods to new, unsarnpled sources and measurement to determine emission factors, 
the contractor shall document quality assurance/control data as required for both Method 
Development projects and Measurement Projects (see Attachment #1 and #2) to this Statement 
of Work. Work involving environmental data shall not commence until the quality assurance 
documentation has received official approval from the EPA Quality Assurance Staff. 

Additional 
Additional instructions vVill be conveyed in writing by the WAM in accordance with the 

"Technical Direction" clause. 

Deliverables 
1. Weekly Meetings and E-Mail Reports:  The WAM and contractoes project manager shall 
hold biweekly project meetings to discuss Task-specific progress, issues, and action items. The 
contractor project manager shall send an e-mail report to the WAM within one business day of 
this meeting, unless otherwise specified by the WAM. The e-mail report shall: 

- Specify work goals and pdorities for each Task under this work assignment; 
- Document action item issues planned in the last veekly meeting for each Task; 
- Specify the status of outstanding Task-specific test plans, QA plans, and safety plans; 

M 
- Itemize issues and concems that need resolution for each Task. 

2. Monthly Task Progress and Cost Reports:  The contractors monthly report to EPA shall 
q,ummarize work activities (accomplished and planned) for each Task in this work assignment, 
including the status of applicable test, QA, and safety plans. The monthly report shall also detai. -  
labor costs and OOC charges. 

IM 

4. Quality Assurance Pro'ect Plan W/QC) and Test  Plans: The contractor shall perform the 
activities descdbed in these Tasks with reference to the QAPPs entitled 

U.S. EPA Evaluation of Dioxin Emissions Pre-testing Phase, 
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Burning CCA-Treated Wood in the •pen Bum Test Facility (OBTF), 
Development of analysis methods for the study • PCDD/F TEQ indicators, and 
Evaluation of Dioxin-Like Emissions from Residential Wood Combustion. 	- 
Determination • Emission Factors from ••en Buming and •p•n Detonation of Military 
Ordnance and its Addendum 

5. Facility Manual(s):  Relevant manuals shall be reviewed, updated, and approved as specified 
in QA requirements for facility manuals provided by the EPA QA office. 

6. RCRA Compliance reports for activities conducted in the RCRA and Air permitted facility (as 
relevant):  These reports shall be provided to the WAM and EPA personnel responsible for the 
permitted facility, upon request. 

V. 	MILESTONES 
The following milestones are identified: 

➢ 	20 days after WA award. The Contractor shall prepare a Work Plan and deliver to the 
PO and WAM. 

➢ 	March 30, 2013. The Contractor shall complete testing and laboratory analysis on 
biomass bums including analytical determinations, procedural and QC documentation, 
and data QC checks. 

➢ 	March 30, 2013. The Contractor shall complete logistical support and analytical support 
for up to two field sampling efforts. 

Applicable sections of the contract include 1.1-1.6. 1.8 1 2.0 — 7.0. 
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)'w Attachment 1. NRMRL QAPP REQUIREMENTS FOR 
MEASUREMENT PROJECTS 

GENERAL REQUIREMENTS: Include cover page, distribution list, approvals, and page nwnbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA category, organization 
responsible for QAPP preparation, and date. 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 	Describe the process and/or enviromnental system to be evaluated. 
1.2 	State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 	Identify all project personnel, including QA, and related responsibilities for each participating 
organization, as well as their relationship to other project participants. 

2.2 	Include a project schedule that includes key milestones. , 

3. SCIENTIFIC APPROACH 

3.1 	Describe the sampling and/or experitnental design that will be used to generate the data needed to 
evaluate the projective objective(s). A description of the design should include the types and numbers -
of samples (including QC and reserve samples), the design of the sampling network, sample locations 
and frequencies, and the rationale for the design. 

3.2 Identify the process measurements (e.g., flow rate, temperature) and specific target analytes(s) for each 
sample type.7.1 

3.3 Describe the general approach and the test conditions for each experimental phase. 

4. SAMPLING PROCEDURES 

4.1 	Describe any knowm site-specific factors that may affect sampling procedures as well as all site 
preparation (e.g., sampling device installation, sampling port modifications, achievement of steady-
state) ne ' ededprior to sampling, 

4.2 	Describe or reference each samphng procedure (including a list of equipment needed and the 
calibration of this equipment as appropriate) to be used. Include procedures for homogenizing, 
cornpositing, or splitting of sarnples, as applicable. 

4.3 	Provide a list of sample containers, sample quantities to be collected, and the sample amount required 
for each analysis, including QC sample analysis. 

4.4 	Specify sample preservation requirements (e.g., refrigeration, acidification, etc.) and holding 
tirnes. 

4.5 	Describe the method for uniquely numbering each sample. 
4.6 	Describe procedures for packing and shipping saniples, including procedures to avoid cross- 

contamination, and provisions for maintaining chain-of-custody (eg., custody seals and records), as 
applicable. 

5. MEASUREMENT PROCED -LTRES 

n. 



5.1. 	Describe in detail or reference each process measurement or analytical mediod to be used. If 
applicable, identify modifications to EPA-approved or similarly validated riiethods. 

5.2. 	If not provided in Section 5.1 or the referenced method, include specific calibration procedures, 
including linearity checks and initial and continuing calibration checks. 

6. QUALITY METRICS (QA/QC CHECKS) 

6.1. 	For each process measurement aind analytical method, identify the requiTed QC checks (e.g., blanks, 
control samples, duplicates, matrix spikes, surrogates), the frequencies for performing these checks, 
associated acceptance criteria, and corrective actions to be performed if acceptance criteria are not met. 

6.2. 	Any additional project-specific QA objectives (e.g., completeness, mass balance) sball be presented, 
including acceptance criteria. 

7. DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

7.1 	Identify the data reporting requirements, including data reduction procedures specific to the project and 
applicable calculations and equations. 

7.2 	Describe data validation procedures used to ensure the reporting of accurate project data. 
7.3 	Describe bow the data will be sunumrized or analyzed (e.g., qualitative analysis, descriptive or 

inferential statistics) to meet the project objective(s). 
7.3.1 	If descriptive statistics are pToposed, state what tables, plots, and/or statistics (e.g., mean, 

mediari, standard error, niinimum and maximum values) will be used to summarize the data. 
7.3.2 

	

	If an inferential metbod is proposed, indicate wbether the method will be a bypothesis 
test, confidence interval, or confidence linfit and describe how the method will be performed. 

7.4 	Describe data storage requirements for both hard copy and electronic data. 

S. REPORTING 

8,1 	List and describe the deliverables expected from each project participant responsible for field and/or 

analytical activities. 
8.2 	Specify the expected fmal product(s) that will be prepared for the project (e.g., joumal article, fmal 

report). 

9. REFERENCES 

Provide references either in the body of the text as footnotes or in a separate section. 

N 



Attachment 2. NRMRIL QAPP REQUIREMENTS FOR METHOT 
DEVELOPMENT PROJECTS 

GENERAL REQUIREMENTS: Include cover page, distribution list, approvals, and page nuinbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA category, organization 
responsible for QAPP preparation, and date. 

1. PROJ-ECT DESCRIPTION AND OBJECTIVES 

1.1 Provide a description of the situation that requiTes the generation of a new or modified method. 
1.2 	State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 	Identify all project personnel, including QA, and related responsibilities for each participating 
organization, as well as their relationship to other project participants. 

2.2 	Include a project schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 	Identify the specific analyte(s) of interest and the matrix/matrices under study, 
3.2 	Identify the analytical approach that will be used and how it will be optiniized for this study. Also 

describe any tests of interference and analyte stability. 
3.2 	Identify the method perfonmnce metrics (QA/QC checks) that will be used to evaluate the method, 

including the procedures used. These metrics could include (but are not liniited to) positive and 
negative controls, sensitivity, precision, accuracy, recovery, linearity, specificity, robustness, and range. 

4. SAMPLING PROCEDURES 

4.1 	Provide the requirements for samples that will be used to test the method (including niatrix and 
presence/concentration of analytes). 

4.2 	If synffietic (i.e., laboratory-prepared) samples are used, describe the preparation of these samples. 
4.3 	If non-synthetic (i.e., real-world sample) samples are used, address the following: 

• describe the sanipling design that wiU be used and the steps takOn to assure that representative 
samples are collected 

9 discuss or reference eacb sampling procedure 
• provide a hst of sample containers, saniple quantities to be collected, and the sarnple amount 

required for each analysis, including QC sample analysis 
• describe procedures for packing and shipping samples, and provisions for maintaining chain-

of-custody, as applicable 
4.4 	Specify sample preser -vation requirements (e.g., refrigeration, acidification, etc.) and holding 

times. 
4.5 	Describe the method for uniquely numbering each sample. 

5. MEASUREMENT PROCEDURES 

5.1 	Describe in detail or reference each preparation or analytical procedure to be used, if known. 
Include steps for preparation, calibration, measurement, quality control, and reporting. 



	

5.2 	If not provided in Section 5.1 or the referenced method, include specific calibration procedures, 
including linearity checks and initial and continuing calibration checks. 

6. METHOD PERFORMANCE METRICS 

For each method performance metric (QA/QC check) identified in Section 3.2, specify the frequencies for 
perfomijng these checks, associated acceptance criteria, and corrective actions to be performed if acceptance 
criteria are not met. 

7. DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

	

7.1 	Identify the data reporting requirements, including data reduction procedures specific to the project and 
applicable calculations and equations. 

	

7.2 	Describe data validation procedures used to ensure the reporting of accurate project data. 

	

7.3 	Describe how the data will be sunnnarized or analyzed (e.g., qualitative analysis, descriptive or 
inferential statistics) to meet the project objective(s). 
7.3.1 	If descriptive statistics are proposed, state what tables, plots, and/or statistics (e.g., mean, 

median, standard error, rnmimum and maximum values) will be used to sununarize the data. 
7.3.2 

	

	If an inferential method is proposed, indicate whether the method will be a hypothesis 
test, confidence interval, or confidence hniit and describe how the method will be perfonned. 

	

7.4 	Describe data storage requirements for both hard copy and electronic data. 

8. REPORTING 

	

8.1 	List and describe the deliverables expected from each project participant. 

	

8.2 	Specify the expected fmal product(s) that will be prepared for the project (e.g., joumal article, final 
report, etc.). If a method/SOP will be developed, specify the required format. 

9. REFERENCES 

Provide references either in the body of the text as footnotes or in a separate section. 
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I. TITLE: Biocontaminant Laboratory Technical Support 

II. PERIOD OF PERFORMANCE 
The period of performance for this work assignment shall be from the April 1, 2012 — 
March 31, 2013. 

III. SUMMARY OF OBJECTIVES 
The proposed work will provide microbiological support to on-going and planned 
research efforts conducted by EPA's National Homeland Security Research Center 
(NHSRC). Such support includes, but is not limited to, growth and maintenance of 
biological cultures and stocks; preparation of inedia and reagents used in microbiological 
analyses; organization, inventory, and upkeep of laboratory notebooks, glassware, 
equipment, and supplies; preparation of spore suspensions of various surrogate biological 
agents; sterilization of test materials and instruments; inoculation of coupons and 
materials used in decontamination studies; creatiou of new and update of existing MOPs 
used in decontamination research; and numerous laboratory analyses used to determine 
survivorship of biological agents in decontamination, disposal, and containment studies. 

IV. RELEVANCE 
The results of the work conducted under this WA study will be used to support other 
research projects related to the selection and application of candidate decontamination 
technologies for buildings or areas (i.e., indoor or outdoor scenarios) contaminated with 
biological warfare agents. Data generated through this work will also support 
containment and disposal-related homeland security research. The results of these works 
will be made available through published reports, journal papers, and conference 
abstracts and presentations. 

V. BACKGROUND 
Following a bioterrorist attack, materials contaminated with biological agent pose 
significant health threats. The EPA's NHSRC conducts research to develop methods and 
technologies able to rapidly and cost-effectively remediate areas affected by a 
bioterrorism attack. Tasks performed under this work assignment support such research. 

VI. SCOPE 
The objective of this work is to provide high-quality microbiological support to homeland 
security-related decontamination, disposal, and containment research projects. Most if 
not all of these projects being supported will be conducted via WAs under this contract as 
well. Such projects often require material coupons spiked with surrogate organisms as 
well as survivability analyses of coupons following treatment. For these tasks, laboratory 
technicians trained in aseptic techniques and general microbiological laboratory 
procedures shall carry out biological analyses on samples generated during 
decontamination, disposal, and containment research. Data generated and collected 
during these analyses shall be properly recorded and shared in a timely manner. In 



addition, a significant amount oflaboratory management is needed to sustain an efficient 
workflow. 

VII. TECHNICAL APPROACH 

Microbiological efforts will generally include the following activities: (1) preparation 
(e.g., sterilization) and analysis of coupons using various types of materials and 
biologicals (2) analysis of decontamination and containment research samples (3) 
developing standard diagnostic protocols for several decontamination technologies to 
assess microbial survivability (4) preparation of microbiological media and reagents 
(5) and timely reporting of data . Note: The treatment studies themselves (e.g., 
fumigation at specified conditions, rotary kiln operation, deposition studies, etc) will be 
conducted via the use of other WAs perfonned under this contract. The general purpose 
of this WA is to provide microbiological support for those other WAs. Additionally, 
projects may be initiated by the WAM in order to fully utilize personnel during periods of 
low workload. 

The specific microbiological laboratory efforts will include (but not limited to) such 
things as the following: 

(1) Spiking of coupons with the appropriate controls for any NHSRC 
decontamination, disposal, and/or contaimnent projects. 

(2) Growth and maintenance of the bacterial cultures used for the standard 
diagnostic protocols 

(3) Perform the survivability analyses as required by the projects mentioned above. 
(4) Develop standard diagnostic protocols if necessary to assess microbial 

survivability 
(5) Prepare, sterilize, dispense, and confirm sterility of microbiological media. 
(6) Properly destroy and dispose of contaminated/spiked testing materials 
(7) Maintain laboratory notebooks, supplies, reagents, microbiological media, 

equipment, and certificates. 
(8) Operation and maintenance of in—house microbiological instruments and 

equipment. 
(9) Evaluate data acquired and prepare monthly reports documenting the results 

obtained, and the quality of the results. The reports shall include any tables, 
charts, graphs, drawings, or appendices necessary to fully explain the experiments 
performed, shall clearly document the results, and shall support the quality of data 
included. 

(10) Provide the raw data to the WAM of this WA, and as well to the WAM of 
the project being supported. Data shall be provided electronically in a timely 
manner (as soon as available, not greater than 2 days following completion of the 
analysis generating said data) when requested or as indicatcd by a QAPP. All 
data sheets shall be legible, and contain all pertinent identifier information (i.e., 

N 



technician name, date, number of WA being supporLed, analyses performed, 
organism, etc.) 

(11) 	The contractor shall comply with all rouirements as delineated on the QA 
requirement as defined in Attachment #1 to the SOW. 

VIII. FACILITIES AND MATERIALS 
All tasks described in this SOW shall be performcd in-house, at the EPA's Research 
Triangle Park (RTP) facilities at 109 T.W. Alexander Dr. The Biocontaininant 
Laboratory located in E390 is a BSL-2 facility equipped with biological safety cabinets, 
microbial dynamic and static growth test chainbers and bioaerosols test chambers as well 
as standard microbiological equipment such as steam autoclaves; incubators; 
refrigerators; centrifuges; light, fluorescent, and phase contrast microscopes, colony 
counters; and analytical balances. 

IX. TASKS 
To achieve the desired objective of this effort, the Microbiological work for this SOW 
can be broken down into four tasks. 

Task 1. Coulion preparation and inoculation 
The materials and size of the coupons shall be specified by the WAM based upon the 
inoculation and analytical procedures to be used, which will be specified in the QAPP for 
each WA the microbiology lab is supporting. There shall be three classes of coupons for 
each of the DCMD projects mentioned above: (1) positive controls, (2) negative 
controls, and (3) test coupons. The positive controls and test coupons shall be spiked 
with the ap'propriate Bacillus spores' concentration. The negative controls shall undergo 
the coupon preparafion (e.g., sterilization), but shall not be spiked with any target. The 
spiking procedure shall be appropriately documented in the QAPP. Method 
demonstration shall be perfortned and deemed acceptable to the WAM of this WA in 
conjunction with the WAM of the project the microbiology lab is supporting, prior to the 
inoculation of the coupons. The basis for acceptability shall be the acceptance criteria 
set-forth in the QAPP. All positive control, negative control, and test coupons shall be 
transferred from and to the Biocontarninant lab according to the delivery schedule to be 
discussed for each project. All transfers shall be accompanied by chain-of-custody (COC) 
form. 

The described procedures are for planning purposes only and may be changed by the 
WAM, in consultation with the contractor, within the level of effort anticipated for the 
SOW as currently written. 

Task 2. Spore Survivability analyses. 
Microbial growth on coupons will be evaluated qualitatively and quantitatively as 
specified in the standard operating procedures (MOPs 6516, 6526, 6527, 6528, 6529, 
6535a, and MOP 6555 -6566) of the Biocontwninant Laboratory Facility manual, or as 
specified in a QAPP. Under the guidance of the WAM, the contractor shall develop 
standard diagnostic protocols if necessary to assess microbial survivability. 
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Task 3. Ancillary Research Projects 
Additional projects may be designed and requested by the WAM to fully utilize the 
contractor personnel during periods of reduced workload. Such projects may include, but 
are not limited to: laboratory organization and cleaning, limit of detection studies, 
sampling efficiency studies, decontaminant technology application and efficacy studies, 
microbial characterization studies, bacterial spore purification studies, sampling and 
analysis methods development studies, and studies involving aerosol deposition of spores 
onto material s -urfaces. This task may require the contractor to briefly work in Highbay 
labs or other labs within the EPA-RTP facility. 

Task 4. Laboratory Management 
The efficiency of the Biocontarninant Laboratory workflow requires effective laboratory 
management. Therefore, the contractor shall maintain laboratory notebooks of all 
activities; keep all utilized equipment up-to-date with reizards  to certification and routine 
maintenance; maintain inventories of frequently utilized chernicals, reagents, and media 
as to prevent delays in experimentation due to insufficient supplies; carefully plan all 
work as to maximize the use of staff; maintain and update MOPs and MSDS repository; 
perfortn periodic disinfection of laboratory surfaces and biological safety cabinets; 
maintain temperature records for laboratory incubators, refrigerators, and freezers; and 
promptly inform the WAM of any issues associated with laboratory work, workload, 
equipment failures, or supply needs. 

Task 5. Spore Recovery and Inoculum Preparations for Aerosol Testing Research 
This task will involve providing microbiological support to on-going and new 
research initiAtives involving aerosol testing. The Aerosol Test Facility (ATF) group 
will be utilizing spore preps, inoculated coupons, etc. prepared under this task. Also 
under this task, samples collected during bioaerosol testing within the ATF shall be 
analyzed for viable microorganisms. Approximately 2000 samples shall be analyzed 
by culture-based methods, and approximately 200 sample inocula shall be prepared 
over the course of this Task. The WAM will coordinate with those in the ATF 
group to ensure efficient transfer of samples,between the laboratories. Data shall be 
reported to the WAM, and PI (indicated by the WAM), as data are available. 

X. MILESTONES, DELIVERABLES, AND COMPLETION DATES 

Data Delivery 
Raw data (e.g., plate counts, qualitative growth results, etc.) shall be emailed to the 
WAM, and by carbon copy (cc) to the WAM of the project the microbiology lab is 
supporting, as soon as the data become available (not greater than 2 working days after 
completion of the analysis generating the data). 

Reporting 
The Contractor shall provide written monthly status reports using an MS WORD forinat ,  
to the EPA Biocontaminant lab WAM. The monthly reports shall be prepared specifying 

rd 



the following: (1) summary of work conducted during the preceding month, including 
tables and/or charts using MS EXCEL format, as appropriate, with sufficient annotation 
as deemed adequate by the EPA WAMs, (2) analyses of the work in accordance to the 
expectations specified by the QAPP of each project, (3) progress on each task and the 
reason for any deviations from the project schedule, (4) work anticipated during the 
coming month. These reports shall be submitted electronically within 5 working days at 
the beginning of each month. Additionally, pdf copies of the laboratory notebook, 
including the pages documenting activities performed during the month, shall be created 
and delivered electronically to the WAM the same day the monthly report is delivered. 

XI. RESPONSIBILITIES 

This WA will be managed by the USEPA Office of Research and Development, 
National Homeland Security Research Center (NHSRC), Decontamination and 
Consequence Management Division (DCMD) in Research Triangle Park, NC. The 
Work Assignment Contractor Officer Representative will be M. Worth Calfee (phone 
919-541-7600, email Calfee.Worth@epa.gov ). 
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I. TITLE: Biocontaminant Laboratory Technical Support 

II. PERIOD OF PERFORMANCE 
The period of performance for this work assignment shall be from the April 1, 2012 — 
March 31, 2013. 

III. SUMMARY OF OBJECTIVES 
The proposed work will provide microbiological support to on-going and planned 
research efforts conducted by EPA's National Homeland Security Research Center 
(NHSRC). Such support includes, but is not limited to, growth and maintenance of 
biological cultures and stocks; preparation of inedia and reagents used in microbiological 
analyses; organization, inventory, and upkeep of laboratory notebooks, glassware, 
equipment, and supplies; preparation of spore suspensions of various surrogate biological 
agents; sterilization of test materials and instruments; inoculation of coupons and 
materials used in decontamination studies; creation of new and update of existing MOPs 
used in decontamination research; and numerous laboratory analyses used to determine 
survivorship of biological agents in decontamination, disposal, and containment studies. 

IV. RELEVANCE 
The results of the work conducted under this WA study will be used to support other 
research projects related to the selection and application of candidate decontamination 
technologies for buildings or areas (i.e., indoor or outdoor scenarios) contaminated with 
biological warfare agents. Data generated through this work will also support 
containment and disposal-related homeland security research. The results of these works 
will be made available through published reports, journal papers, and conference 
abstracts and presentations. 

V. BACKGROUND. 
Following a bioterrorist attack, materials contaminated with biological agent pose 
significant health threats. The EPA's NHSRC conducts research to develop methods and 
technologies able to rapidly and cost-effectively remediate areas affected by a 
bioterrorism attack. Tasks performed under this work assignment support such research. 

VI. SCOPE 
The objective of this work is to provide high-quality microbiological support to homeland 
security-related decontamination, disposal, and containment research projects. Most if 
not all of these projects being supported will be conducted via WAs under this contract as 
well. Such projects often require material coupons spiked with surrogate organisms as 
well as survivability analyses of coupons following treatment. For these tasks, laboratory 
technicians trained in aseptic techniques and general microbiological laboratory 
procedures shall carry out biological analyses on samples generated during 
decontamination, disposal, and containment research. Data generated and collected 
during these analyses shall be properly recorded and shared in a timely manner. In 



addition, a significant amount of laboratory management is needed to sustain an efficient 
workflow. 

VII. TECHNICAL APPROACH 

Microbiological efforts will generally include the following activities: (1) preparation 
(e.g., sterilization) and analysis of coupons using various types of materials and 
biologicals (2) analysis of decontamination and containment research samples (3) 
developing standard diagnostic protocols for several decontamination technologies to 
assess microbial survivability (4) preparation of microbiological media and reagents 
(5) and timely reporting of data . Note: The treatment studies themselves (e.g., 
fumigation at specified conditions, rotary kiln operation, deposition studies, etc) will be 
conducted via the use of other WAs performed under this contract. The general purpose 
of this WA is to provide microbiological support for those other WAs. Additionally, 
projects may be initiated by the WAM in order to fully utilize personnel during periods of 
low workload. 

The specific microbiological laboratory efforts will include (but are not lirnited to) such 
things as the following: 

(1) Spiking of coupons with the appropriate controls for any NHSRC 
decontamination, disposal, and/or contairunent projects. 

(2) Growth and maintenance of the bacterial cultures used for the standard 
diagnostic protocols 

(3) Perform the survivability analyses as required by the projects mentioned above. 
(4) Develop standard diagnostic protocols if necessary to assess microbial 

survivability 
(5) Prepare, sterilize, dispense, and confinn sterility of microbiological media. 
(6) Properly destroy and dispose of contaminated/spiked testing materials 
(7) Maintain laboratory notebooks, -supplies, reagents, microbiological media, 

equipment, and certificates. 
(8) Operation and maintenance of in—house microbiological instruments and 

equipment. 
(9) Evaluate data acquired and prepare monthly reports documenting the results 

obtained, and the quality of the results. The reports shall include any tables, 
charts, graphs, drawings, or appendices necessary to fully explain the experiments 
perfonned, shall clearly document the results, and shall support the quality of data 
included. 

(10) Provide the raw data to the WAM of this WA, and as well to the WAM of 
the project being supported. Data shall be provided electronically in a timely 
manner (as soon as available, not greater than 2 days following completion of the 
analysis generating said data) when requested or as indicated by a QAPP. All 
data sheets shall be legible, and contain all pertinent identifier information (i.e., 
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technician name, date, number of WA being suppor .ted, analyses performed, 
organism, etc.) 

(11) 	The contractor shall comply with all requirements•as delineated on the QA 
requirement as defined in Attachment #1 to the SOW. 

VIII. FACILITIES AND MATERIIALS 
All tasks descn'bed in this SOW shall be perfortned in-house, at the EPA's Research 
Triangle Park (RTP) facilities at 109 T.W. Alexander Dr. The Biocontaminant 
Laboratory located in E390 is a BSL-2 facility equipped with biological safety cabinets, 
microbial dynamic and static growth test chambers and bioaerosols test chambers as well 
as standard microbiological equipment such as steam autoclaves; incubators; 
refrigerators; centrifuges; light, fluorescent, and phase contrast microscopes, colony 
counters; and analytical balances. 

IX. TASKS 
To achieve the desired objective of this effort, the Microbiological work for this SOW 
can be broken down into four tasks. 

Task 1. Coupon preparation and inoculation 
The materials and size of the coupons shall be specified by the WAM based upon the 
inoculation and analytical procedures to be used, which will be specified in the QAPP for 
each WA the microbiology lab is supporting. There shall be three classes of coupons for 
each of the DCMD projects mentioned above: (1) posiiive controls, (2) negative 
controls, and (3) test coupons. The positive controls and test-coupons shall be spiked 
with the appropriate Bacillus spores' concentration. The negative controls shall undergo 
the coupon preparation (e.g., sterilization), but shall not be spiked with any target. The 
spiking procedure shall be appropriately documented in the QAPP. Method 
demonstration shall be performed and deemed acceptable to the WAM of this WA in 
conjunction with the WAM of the project the microbiology lab is supporting, prior to the 
inoculation of the coupons. The basis for acceptability shall be the acceptance cniteria 
set-forth in the QAPP. All positive control, negative control, and test coupons shall be 
transferred from and to the Biocontaminant lab according to the delivery schedule to be 
discussed for each project. All transfers shall be accompanied by chain-of-custody (COC) 
form. 

The described procedures are for planning purposes only and may be changed by the 
WAM, in consultation with the contractor, within the level of effort anticipated for the 
SOW as cuffently written. 

Task 2. Spore Survivability analyses. 
Microbial growth on coupons will be evaluated qualitatively and quantitatively as 
specified in the standard operating procedures (MOPs 6516, 6526, 6527, 6528, 6529, 
6535a, and MOP 6555 -6566) of the Biocontaminant Laboratory Facility manual, or as 
specified in a QAPP. Under the guidance of the WAM, the contractor shall develop 
standard diagnostic protocols if necessary to assess microbial survivability. 
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Task 3. Ancillary Research Projects 
Additional projects may be designed and requested by the WAM to fully utilize the 
contractor personnel during periods of reduced workload. Such projects may include, but 
are not limited to: laboratory organization and cleaning, limit of detection studies, 
sampling efficiency studies, decontatninant technology application and efficacy studies, 
microbial characterization studies, bacterial spore purification studies, sampling and 
analysis methods development studies, and studies involving aerosol deposition of spores 
onto material surfaces. This task may require the contractor to briefly work in Highbay 
labs or other labs within the EPA-RTP facility. 

Task 4. Laboratory Management 
The efficiency of the Biocontaminant Laboratory workflow requires effective laboratory 
management. Therefore, the contractor shall maintain laboratory notebooks of all 
activities; keep all utilized equipment up-to-date with regards to certification and routine 
maintenance; maintain inventories of frequently utilized chemicals, reagents, and media 
as to prevent delays in experimentation due to insufficient supplies; carefully plan all 
work as to maximize the use of staff; maintain and update MOPs and MSDS repository; 
perforrn periodic disinfection of laboratory surfaces and biological safety cabinets; 
maintain temperature records for laboratory incubators, refrigerators, and freezers; and 
promptly inform the WAM of any issues associated with laboratory work, workload, 
equipment failures, or supply needs. 

X. MILESTONES, DELIVERABLES, AND COMPLETION DATES 

Data Delivery 
Raw data (e.g., plate counts, qualitative growth results, etc.) shall be emailed to the 
WAM, and by carbon copy (cc) to the WAM of the project the microbiology lab is 
supporting, as soon as the data become available (not greater than 2 working days after 
completion of the analysis generating the data). 

Reporting 
The Contractor shall provide written monthly status reports using an MS WORD format 
to the EPA Bioc'ontarninant lab WAM. The monthly reports shall be prepared specifying 
the following: (1) summary of work conducted during the preceding month, including 
tables and/or charts using MS EXCEL forTnat, as appropriate, with sufficient annotation 
as deemed adequate by the EPA WAMs, (2) analyses of the work in accordance to the 
expectations specified by the QAPP of each project, (3) progress on each task and the 
reason for any deviations from the project schedule, (4) work anticipated during the 
coming month. These reports shall be submitted electronically within 5 working days at 
the beginning of each month. Additionally, pdf copies of the laboratory notebook, 
including the pages documenting activities performed during the month, shall be created 
and delivered electronically to the WAM the same day the monthly report is delivered. 
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XI. RESPONSIBILITIES 

This WA will be managed by the USEPA Office of Research and Development, 
National Homeland Security Research Center (NHSRC), Decontamination and 
Consequence Management Division (DCMD) in Research Triangle Park, NC. The 
Work Assigmnent Contractor Officer Representative will be M. Worth Calfee (phone 
919-541-7600, email Calfee.Worth@epagov). 



N HSRC QUALITY ASSURANCE REQUIREMENTS FORM 
Attachment I to the  Staternent of Wcrk 

I GENERAL INFORMATION 

Title: Slocontaminant Laboratory Technical Support 

Description* VVork Assignment for Biolab 

Project ID: C.2.2.1.9 (formerly E)CMD 4.12) 

Status. Original 

Number Ammended: 

QA Category: 111; IV 

Action Type ,  Extramural 

Peer Review Category: IV 

Security Classification: Unciassified 

Project'rvpe: Sampt'ng and Analysis 

QAPP Status 1: Not Applicable 

Vehicle Status: Existing Vehicle 

Vehicle Type: Vehicle Number: EP-C-09-027 

Work Assiqrinient Nurnbei - 1 3-13 

Dettvery[Task Order Nkjmber: n/a 

Modification Number 0 

Other: n/a 

If you are processtng an IAG or CRADA, the responsibility for QA mtjst be negotiated within the agreefrent. The 
TLFI, itt cor)sultation with the QAMs in the various organizations must agrec on, anal document, whfch organization will 
take the lead for QA, the names of the QAM and TLP from each organization, and the QA requirements that wpil be 
adhered to during the agreement. Include this info in the IAGICRADA package. 

It SCOPE OF WORk 

Yes 	Does the Statement oF Work contain the aopropriate QA language? 

The awardee shall comply with all requirements as delineated on the "QUality Assurance Plannirig Requirements 
Form (QARf)" included with this extramural action. The contractor shall prepare a QAPP in accordance viith the 
R-2 and R-5 ardlor the attachments provided with the SOW'. The QAPP must be approved prior to the start of 
any woric. Additional information related to QA requirements can be found at 
http:/Jwww.epa.gov/quality/qs-docs/r5-final.pdf  

Yes 	Does this extramural action involve the cojlection, generation, use, and/or reporting of environmental data; the 
design, construction, and operation of environmental technologies; or development of software, models, or 
methods? 
(If 'AO' then skip to Section IV, and s;gn the form.) 

No 	Will the SOW or any subsequent work assigrvrnents or task orders involve any cross-organizational efforts 
wiftn EPA? 

N/A 	Has a QAPP d lruatly been approved foi-  the activities specifted in the SOW? 

NIA 	Is an applicable QAPP in the promss of being prepared, revised, or approved by EPA personnel for future use 
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by the contractor? (QA approval must be obtained before the contractor can start work.) 

III QA DOCUMENTATION OPTIONS 

All documentation specified under'Other" must be derined in the NHSRC Quality Manage 
* 
mert Plan and be consistent 

with requirements defincd in EPA Manual 5360 Al. For all items checked below, there must be adequate information in 
the SOW (or its appendices) for the offeror tD develop this documentation. Where applicable, rieference a specific 
section of the SOW. (R-2 refers to FPA Renuirements for Quality NanaoemenC Plai2s WAffl-2) (EPAI2401B-011(IO2, 
03120101) and R-5 refers to EPA  Reauiremg_nts for QuaM,4-ssurance Proiect Plans  (QAIB-5  (EPAl24013-011003, 
n,312nlai). Copies of these documents are avallable at 	 fttMt ) , 	~qpaht ~/qa # 	~ 

After Award Documentation 

Not ApplEcable 

Not Applicable 

Other 

Dnrilmentation olfan organizatiDn's Quality System. QMP developed in accordance with: 

Combined clocurnentation of an organization's Quality System and application of QA and 
QC to the single project covered by the contract: Oeveloped in acciordance with: 

Documentation of the application of QA and QC activities to ap-plicable project(s). 
Developed In accordance with: 

n/a 

bocurnentation wiqll be 
identified in individual 
Statements or Work 

IV SIGNATURE BLOCK 

Explain -  Multiple projprte will he used for thisSOW but each project must have must 
have an approved QAPP before viork begin. 

Programmatic QA Project Plan with supplements for each specific project, developed in 
accordance with: 

Existing documentation of the aDplication Df QA and QC activities will be used. 

Ttie sigiiatures below verify that the Statement of Work (SOW) has been reviewed to ascertain the nccessary QA and 
QC activities recluired to comply with EPA Order 5360.1 A2, that the COR understands these requirements, and that the 
COR will ensure that the ~#uality requirements indicated on the previous pages of tNs form are incorporated into all 
associated SOWs. (Sign/date belovv, obtain a COnCurrenCe signature from the QA Staff, and submit the form along 
with the other extrarnurat arfian darumentation.) 

17 	 1"ItA, 	6 201 

Worth Calfee 	03/06/2012 	Ramona Sherman 	0310612012, 
NHSRC-DCMD Technical Lead Person 	Date 	NHSRC-10 QA Staff Member 	Date 

OAPP REQUIREMENTS FOR SAMPLING AND ANALYSIS PROJECTS 
(from Appendix B of the NHSRC QMP) 

A sampling and analysis activity o• project is typically deftned as a study perfbrmed to generate data loeither monitor parameters on a roLAine 
basis orto charectehze a particLoar population for later stv(Jles The following requiternetits sttuuld Ue addiessed as dpplicabke 

SECTION 1.0, PROJECT DESCRIPTION AND ORGANIZATIION 

I'l 	The purpose of the study shol be clearly stated in the sainpling and analysis plan(SAP). 
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1-2 	Responsibilibes and points of contact for ear-h organizaticn shall be identified in the SAP This should include identification of key 
personnel andfor organizatiori(s) iresponsible fbr sample collection and custody, analytical andfor process measurements, data ieduction, repo. ,I 
preparafion, and quality assuirance, 

SECTION 2.0, SAMPUNG 

21 	Sampling points for All measurements (ie- analytical, physical, and process. including locatons and access voints:- shall be 
identified in the SAP whene+er possibte If the spedfic foutions caniot be ideritified at the lime cf plan generation discuss the docurnerdation 
andfor comrnunication mechanism(s) for ensuring adequate information is captured to later iden* samplirg pdtnts 

2.2 	The amicip3ted sampling frequency (e.g, how many sarnpling events and how olon events occur) and number of sample types 
(e.g, metals,VOCs, SVOCS, etc.) iaken at each evet it stiall be provided. 

2.3 	The P-xpectati measuroments {i. e., spedfic analyteQ planned for each sample type shall be su mmatized 

2.4 	If npplicableL known site_specific factors that may affect sampling Drocedures shall be desc(ibed 

2.5 	U apWicable any site preparation (ag, sampling device installatiort sampling pon modiftcabons) needed prior to sampling shall 
be descdbed. 

ZO 	Eacti sainpling procedure to be used shdl be discussed or referenced 

2,7 	If compositing or splitting of samples is plannect the applicable procecitires shallne describPri 

2.8 	A list of samole Quantifies to be coilediK and ihe sample amount required for each analysis, iiicludipg OC sample anai}rsis, shail 
be specified. 
2.9 	Containers used fDr sample ,  collection, transporL and storage for each sample type shati be described 

210 	Sample preserifation methods (eg, refrigeration, acidificatioR eic.) shall be described 

2.11 	Requirements for shipping samples shall be described 

2.12 	Holding timnes reqiji refnents shall be noted 

213 	Procedures for tracking samples in the laboratory and for mainlaiNng chain of custodv when samples are shipped shall be 
described 

COC 
 procedures shall be described to ensure that sample inlegrity is mainlain ~~(Iabelingi'seals, records). 

2,14 . 	lntormabon to be recorded and maintained by rield personnel shall be, discussed 

SEMON 3,0, TESTING AND MEASUREMENT PROTOCOLS 

3.1 	Each analytical methot- lo be used shall be referenced This imtudes EPA-approved and other validated nonstandard methods, 

3.2 	If applirable, modificabons to EPA_approved or other valdated nonstandard methods shall agso be described 

SEMON 4.0, QAIQC CHECKS 

4,11 	The SAP shall list and define all OC checks ancYor procedures used for the project, both field and laborat:)ry as rieeded 

4,2 	For each specified OC check or procedLire, (equired trequencies and acceptance criteria shall be inrAucfed 

SECTION 5.0, IDATA REDUCTION AND REPORTING 

5.1 	Data reduction procedun-s sppcifir to thkq projec-L and alsa sperific to each arganizatiorL shall be sLunmatized 

5.2 	The reponing requ.;rements (ag, units, reportirig method (e.g., wet or dryj) for each measurement and matrix shall be icientified 

SECTION 6.0, REPORTING REQUIREMENTS 

The detiverables expecied from each org3nization rosponcible for fiold aridiDr analytical activities shaP be described 

Attachment # 2 

M~ik M 
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To the Statement of Work 
Requirements/Definitions List 

EPAs Ouslity Systern Wobsite: hAR:flWWAv.ePa.Q0.V.N2sIIIY 
EPA's Aequirements and Guidance Documents; htlp.'I/WY~~v  -e goWqMal!'.Y'  aORcs.html 
EPA',s Ouality System Wabsite: http I!www.eo,-i.qov/qualitv`cis -dt)r.sirs4inrL2df 

In accordance vAth EPA Order 5360.1 A2, confOrmanCS tO ANSI/ASQC E4 Must be demonstrated bysubrWttiTig Uiu quality docutiietitativit 
desedbed herein, All Quality documentation shall  be submitted to the Government for review, The Govemment will revtew and return the 
quality documentation, with comments, and indicate approval oir disapproval. If the quality docurnentatton is not approved, it must be rovised 
to address all comments and shati be resubmitted to the Government for approval. Work irtvolving environmental data collection, generation, 
use, or reporting shall not commencie until tho GovornmPint hAs approve the quality docurrientation. The Quality Assurance Project Plan 
(OAPP) shall be submitted to the Govemrnent at least thirty (30) days prior to the beginning of any environmental data gathenng of 
generation activity in order to allow sufficient time for review and revisions to be cOmpleted. After the Govemment has approved the quality 
documentation, the Contractor shall also implement 0 as written and approved by the Goveinment. 

NHSRC's Ouality Sy_stem  -  SOeCificaticns for Extramural Mons  — 
lrhoSe requirements ipically perWin to single project efforts. The live specifications are. 

(1) a des"iption of lho *rgarliza -ton's. Quality Syeftm (OS) and informtMon regarding how this OS Is documented, 
communicated altd implemented; 

(2) an o►ganizational eharl showing the position of the OA function-, 
(3) delinealion of the authority and responsibirities of the OA functicn; 
(4) the background and experience of the OA personnel who will be assigned to the projLLct; and 
(5) the organization's general approach for accomplishing the OA specifications in the SOW. 

NHSRC GA  Rea uirements/Definitions List 
Category Level Designations (determines the tovel of OA required): 

Category I Project •- applicable to studies performed to generate data used for enforcement activities, litigation, or research pmject. ❑ 

	invoMng human subjects. The QAPP shall address all elemenis lWed in 'EPA Requiremerits for OA Prioiect Plans, EPA QA/R-5, 

1-1 	Category 11 Pr000t - applicable to studieg padormed to generate data used in sup 	 n port Of the development of enviromental 
 regulations or standards, The OAPP shall address all elements listed in "EPA Requirements for OA Project Plans, EPA QA/R-5. 

Category III Project - applicable io projects involving appfied research or tochnotogy evaluations. TheCIAPP31rialladdreestne 
applicable sections of 'EPA ReqLirements for GA Project Plans, EPAQA/R-5 as outlined in the NHSRC's OMP; OAPP 
requiromonis fOF the spGcific prdlect type (see lbelo%4. 

C4ftgory IV Project - applicable to projects involving basic research or preliminary clata gathering activities. The OAPP shall 
address the applicable seutiufts of 'EPA Requiremet-its for OA Project Plans, EPA OA/Fi-5 as outfined In the NHISFIc's OMP 
OAPP fequirements for the specific project type (see belDw). 

Project Types: 
These outlines of NHSRC's OAPP Requirements for various project types. from Appendix B oi the WHSRC OMP (except where 
otherwise noted), are condensed from typically applicable sections of R-5 (EPA Requirements for GA Project Plans) a nd are 
intended to serve asa starting point when preparing a OAPP. These lists arvd their format rnay not fit every research scenario and 
OAPP's must ccnform to applicalble sectiorts of R-5 in away that tully descnbes the research plan and appropriate QA and (Jo measures to 
ensure that the dala are of adequate quality and quanbty to fil, their Nenclied purpose, 

Fl—]--'  AppOod Re...r.11h Prjot -  pertains to a study periarmod to gonerate dam to damonstrato tho performance of accepted 
processes or technologies. under defined condilions. These studies are often pilot- or field-scale. The QAPP shall address all 
requirements listed in'QAPP Requirements for Appried Apsearrh Prrijects" fmm Appendix 6 of the NHSRC OMP. 

❑ 	 assic Research Project - pertairvs ►o a study perforrned to generate data used lo evitluate unproven theories, processes, or 
techmiogies. Tttse studies are often bencti-scate, The OAPP shafl address all requiremortts listod in "OAPP Roquirer-lonts for 
Basic Research Projecle from Appendix B of the NHSRC OMP. 

Design, Construction, and(or Operation of Environmental Technology Ptolect - pena-ins to anvironmerktal technology 
designed, constructed and/oroperated by andfor for EPA. The OAPP shall address requirements in the EPA Ouality System 
clocument 'Guidance oR Ouality Assurance lor Environmental Technology Design, Construction, and Operation"GA 1, at 
*j ~,~, Awwe ~e.  vi ~uait ,/Q~S-d=si' I 	For additional information, you may refer to Part C of "Specifications and 
Guidedines for Ouality Systems for Environmental Data rnllw1ion and Frivironmantni Technology,' ANSUASOC, F4-1994, AmAric.an  
'S"iety for Quality Control, Milwaukee, WI, January 1995, 
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[_-] 	Goospatial Data Ouslity Assurance Project - pertains to data colleotion; data processing and anatysis; and data validation of 
geospatial applications, The OAPP shall address requirements in the EPA QuabtV System documeht 'Guidarce for Goospaiial 
Data Quality Asstirence ProjeLt Plai -ts' G-5S at htlrJ:,r/W_WWL,e pa_,_40v!q I a 

Method Development Project - peilains to situations where there is no existing standard methock or a standard r -iethod needs to 
be significaWy modified for a speciric applicat•on, Ttio QAPP shall address all raqtArements listed in "CAPP Requi,-oments to ,  
Method Development Projects" from Appendix B of the NHSRC OMP. 

❑ 	 Model Development Project - inciLides all types of mathematical models including static, dynamic, deterministic, stochastic, 
rrlechaiisfic, empirical, etc, The OAPP shali address requirements in the EPA Quality Syslem document 'G uidance foi Quality 
Assurance Projed plans for Modeling' G-5M at !11 	i_g2y1r, 	 ~na  f doQ5!tj5,Tn-fl  Lod, 

E] 	Samplingand Analysis ProjW - penains to the collection and analysis of samples wftb no objectives other than to. provide 
 characterizaUon or moniforint) infnrmafion. The OAPP shall address all requirements listed in'CAPP Requirements for Sampling 

and Analysis Projects" frorn Appendix 8 of the NHSRC OMP. 

Secondary Data project -  pertains to environmental data collected from other sources, by or for EPA, that are used for purposes 
other then fhose otiginally intended. Sources may include: literature, industry surveys, compilations from computerized databases 
and infckrmation systems, And compijterized or mathematical models of environniental processes. The -OAPP shall address all 
requirements listed in 'CAPP Reqijjrements for Secondary Dala Projects"from Appendix B of the NHSRC OMP. 

❑ 	 S-oftwo•e Development and Data Management Project - postains to software development, software/hardware 
systems development, database design and maintenance, data validation and verification systems. The OAFIP shall address all 
requirements lisipril in 'CAPP Reqtijrements for Software Development Projects' trom Appenoix B of the NHSRC OM.P. 

Definitions: 

Envkonmental Data - These are any measurement or information that destriba environmental processos, location, or conditions: ecoi4cal 
or health effects directly from measurements, produced from softwate and mcdels, and compiled from other sour-:;es sur-h as data bases or 
the riterature. For EPA, environmental data include information coliected directly from measure --ments, produced from software and mcdals, 
and compiled trom other sources such as data bases or lfteraltme. 

Incrementel.Funding - Irvcremental fvnding is partial fanding, no new work. 

Quality Assurance JOA) - Ouality assurance is a system of managernent ac0ities to ansire that a process, item, or service is of the type 
and quality needed by the customer. It deals Wth setting policy and running an administrative system of management Controls thal cover 
planning, Implementation, and review of data collection activites and the use of data in decisior, making. Quality assurance is just one part of 
a quality system. 

Quality Assurance Projett Plan (GAPP) - A QAPP is a document lhat describes the necessary quarity assuraiice, quality control, and other 
technical activities that must bo i ,r plem anted to onsure that The results of tho work performed wilt sab siy the stated pedormance criteria . A 
CAPP documents project-specific information- 

QuWity Control (OC) - Quality control is a technical funation that includes all the scientific precautions, such as calibratons and duplicatiorts, 
vvhich are needed to acquire data of known and adequate qualtly. 

Ouatily Managameni Plan (OMP) - A OMP:I*s a document that describes an organization's/program's quality system in terms of lhe 
organizational rt•ucture, policy and proceducas, functional responsihilitias nf managrmeril and staff, line-s nf witholity, and reqtjirt-d interfa. ras 
for those plannirg, impklemenfing, documeMing, and assessing all activibes conducted. A OMP documents the overall organization/program, 
and is primarily applicable to multi-year, mtAti-project efforts. An orqanization'stprog-ram's OMP shall address all elements 11'sted ir. the 
"Requirements for Quality Management Plansin Appendix B 6f the NHSRC OMP. 

Quality System - A quality system is Ihe means by wtich an organization manages its quality aspects In a systematic, organized rnanner and 
provides a framework for planning, implementing, and azscssing work parformed by an organizalion and for carrying out reqtJred quality 
assuf ance and quality control activities, 

R-2. EPA Requirements !or Ouality IVanagemord Plans (EPA(240A'8-0V002) March, 2001 

P-5 EPA Requirements for Quality Management Plans (EPA/240;6-01,'002) March, 2001 
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Substantive Change - Substantive chango is any change in an act(vity that may alter tho quality of datta Wrig used, gene(ated, or gathered. 

TeeWcal Lead Person (tLP) -This person is technically respons lible for the project. For extramural contract wor , (, tho TLP is typic3lly tfie 
contracting officer's representative (COR). For Intramural work, the TLP Is typically the Principal Iiivesligator. 

Abbrevi"ons: 
COR Contracting Officer's Repr6sentative IAG 

NHSRC National Homeland Security Research Center OA 

NAMRL Natiovial Risk Management Fiesearch Laboratory OAM 

CIA 10 Quality Assurance ldentificatibn ONIP 

QAPP Ouality Assurance Project Plan sow 
as Ouality Systcm CRADA 

TLP Technical Lead Person 

lnteragericy Agreerrent 
Quality Assurance 

Quality Assurance Manager 

Quality Managernem Plan 
Stalement of W-Drk 

Cooperative Research & Developmerit Agrek-ment 

Attachment #2 to the Statement ot Work 
Revision 1. March 2006 
NHSFIC 06102 
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United States Environmental Protection Agency 
Washington, DC 20460 

EPA  
Work Assignment 

Work Assignment Number 

3-13 

❑ Other 	❑ Amendment Number: 

Contract Number 

EP—C-09-027 

Contract Period 	0 4/ O 1/ 2 0 0 9 	Te 	0 3/ 31 / 2 013 

Base 	 Option Period Number 	3 	 i Biocontaminant 

Title of Work Assignment/SF Site Name 

Laboratory Tech 

Contractor 

ARCADIS U.S., 	INC. 1  Specify Section and paragraph of Contract SOW 

lA 
Purpose: 	❑ yyork Assignmenl 

❑ Work Assignment Amendment 

X❑ Work Plan Approval 

❑ Work Assignment Close-Out 

❑ Incremental Funding 

Period of Performance 

From 	0 4/ O 1/ 2 012 	To 	0 3/ 31 / 2 013 

Comments: 

❑ Superfund Accounting and Appropriations Data X❑ Non-Superfund 

SFO 
(Max 2) 	

❑ 	

Note: To report additional accounting and appropriations date use EPA Fonn 1900-69A. 

d 	DCN 	BudgeUFY 	Appropriation 	Budget Org/Code 	Program Elemenl 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
~ 	(Max 6) 	(Max 4) 	Code (Max 6) 	 (Max 7) 	 (Max 9) 	 (Max 4) 	 (Max 8) 	 (Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Period: 	 CosUFee: 

04/01/2009 	To 03/31/2013 
ThisAction: 

Total: 

$ 0. 0 0 

$359, 964.00 

$359, 964.00 

LOE: 

Work Plan / Cost Estimate Approvals 

Contraclor WP Dated: 	0 4/ 2 0/ 2 012 CosUFee: 	$ 3 5 9, 9 64 . 0 0 LOE: 	5, 7 0 4 

Cumulative Approved: Cost/Fee: 	$ 3 5 9, 9 6 4. 0 0 LOE: 5,704 

Work Assignment Manager Name 	WOrth Calfee 

(Signature) 	 (Date) 

Branch/MaIlCode: 

Phone Number 	919-541-7600 

FAX N umber: 	919 — 5 41— 0 4 9 6 

(Signature) 

Project Officer Name 	
Kevin Sudderth 

(Date) 

Branch/Mail Code: 

Phone Number: 919-541-2708 

FAX Number: 

Other Agency Official Name 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number: 
Contracting Official Name 	Ren ' ta 	Tyus 

nature) 

` 

(Datel 

Branch/Mail Code: 	C 

PhoneNumber: 	513-487-2094 

FAX Number: 	513 — 4 8 7— 210 9 

Work Assignment Form. (WebForms v1.0) 	 ~ / 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-14 

❑ Other 	El AmendmentNumber: 

. 	000001 

Contract Number 

EP — C - 09 - 027 

Contract Period 	0 4/ 01 / 2 0 0 9 	Td 	0 3/ 31 / 2 013 

Base 	 Option Period Number 	3 

Title of Work Assignment/SF Site Name 

Thermal Destruction of CBR Con 

Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contract SOW 

Purpose: 	❑ yyork Assignment 

❑
X 	Work Assignment Amendment 

Work Plan Approval 

❑ Work Assignment Close-Out 

❑ Incremental Funding 

Period of Performance 

From 	04/01/2012 	To 	03/31/2013 

Comments: 

Add additional Task 8 

❑ Supertund Accounting and Appropriations Data X❑ Non -Superfund 

❑ 	 Note: To report additional accounting and appropriations dale use EPA Form 1900-69A. 
SFO 

(Max 2) 

„ 	DCN 	Budget/FY 	Appropriation 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
~ 	(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max 8) 	, 	(Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Period: 	 Cost/Fee: 

04/01/2009 	To 03/31/2013 
This Action: 

Total: 

LOE: 

Work Plan / Cost Estimate Approvals 

Contractor WP Dated: Cost/Fee: LOE: 	• 

Cumulative Approved: Cost/Fee: LOE: 

Work Assignment Manager Name 	Paul 	Lemieux 

(Signatu e) 	 (Date) 

Branch/MailCode: 

Phone Number 	919-541-0962 

FAX Number: 

Project Officer Name Kevin 	Sudderth 

(Signatu e) (Date) 

Branch/MailCode: 

Phone Number: 919-541-3670 

FAX Number: 
OtherAgency Offidal Name 	 . 

(Signatu e) (Date) 

Branch/Mail Code: 

Phone Number: 

I 	FAX Number: 
Contracting Official Name 	enita 	Tyus 

si narun oare 

Branch/Mail Code: 	C, 	D 

Phone Number: 	513-487-2094 

FAX Number: 	513-487-2109 

Work Assignment Form. (WebFonns v1.0) 	
v 



Introduction 

Testing was performed under WA 2-41 for this contract to examine the combustion of 
cesium-containing biomass in the Rainbow furnace, with the addition of sorbent to 
evaluate the sorbents' ability to capture cesium from the furnace flue gases. Testing for 
WA 2-41 was completed with the exception of 1 test condition, and analysis of data and 
reporting is occurring under WA 3-14. Based on analysis of the data, it was determined 
that it is necessary to run the test matrix using a different biomass (Pine Flour). 

Additional Tasks 

Task 8) The contractor shall run additional cesium contaminated biomass combustion 
experiments performed on the Rainbow furnace in the same manner as performed under 
previous WA 2-41, using the existing QAPP developed under WA 2-41. The following 
run conditions, along with associated sampling and analytical activities as per WA 2-41 

and its QAPP, shall be performed in triplicate, for a total of approximately 10 days of 
testing: 

• Corn Flour/Cesium/Sorbent 
• Pine Flour Alone 
• Pine Flour/Cesium 
• Pine Flour/Cesium/Sorbent 

Additional elemental analysis of the sorbent material shall be performed using X-Ray 
Fluorescence (XRF). 

Deliverables 

The existing Health and Safety Plan (HASP) and QAPP from WA 2-41 shall be delivered 
to the WAM to be sent to the NHSRC QAM to be attached to WA 2- 41 . 

The contractor shall provide data reports from all experiments on the Rainbow furnace 
and subsequent analysis, including any elemental analysis of the various materials being 
burned in the experiments to the EPA WAM.. 

Schedule 

The additional testing will occur during the October-December 2012 timeframe. 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignmenl Number 

3-14 

❑ Olher 	❑ Amendmenl Number: 

ContractNumber 

EP-C-09-027 

ContractPeriod 	04/01/2009 	To 	03/31/2013 

Base 	 Option Period Number 	3 

TitleofWorkAssignment/SFSiteName 

T 	Destruction of CBR Con 

Contractor 

ARCADIS U.S., 	INC. 

Specify Seclion and paragraph of Contrad SOW 	 - 

1.0, 	2.0, 	3.0, 	4.0, 	5.0, 	6.0 
Purpose: 	FXI yyork Assignment 

❑ Work Assignment Amendment 

❑ WorkPlanApproval - 

❑ Work Assignment Close-Out 	, 

❑ Incremental Funding 

~ Period of Perfortnance 

From 	04/01/2012 	To 	03/31/2013 

Commenls:  

No costs shall be incurred on this work assignment prior to 04-01-2012 

❑ Supertund Accounling and Appropriations Data ❑ Non-Superfund 

 
SFO 	

Note: To report additional accounting and appropriations date use EPA Forrn 1900-69A. 

(Max 2) 	

❑ 

„ 	DCN 	Budget/FY 	Appropriation 	Budget Org/Code 	Program Elemenl 	Objed Class 	Amount (Dollars) 	(Cenls) 	Sile/Projecl 	Cost Org/Code 
j 	(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	 (Max 9) 	(Max 4) 	 (Max 8) 	(Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contracl Period: 	 CosUFee: 

04/01/2009 	To 03/31/2013 
This Adion: 	 ' 

Tolal: 

LOE: 

Work Plan / Cost Estimate Approvals 

Conlraclor WP Daled: Cost/Fee: LOE: 

Cumulalive Approved: Cost/Fee: LOE: 

Work Assignment Manager Name 	Paul 	Lemieux 

(Signature) 	 (Date) 

Branch/MailCode: 

Phone Number 	919-541-0962 

FAX Number: 
ProjeclOtticerName 	Diane 	Pierce 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 919-541-2708 

FAX Number: 
Olher Agency Official Name 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number: 
Contracting Otticial Name 	Re 	

taL 
nature D e 

Branch/Mail Code: 

Phone Number: 	513-487-2094 

FAX Number: 	513-487-2109 

Work Assignmenl Form. (WebForms v1.0) 	 // 



In-house contract No. EP-C-09-027; WA 3-14; Pilot-scale Tlzermal Destruction of CBR Contaminants 	Page I of 3 
April 1, 2012 — March 31, 2013 
WAM• Paul Lemieux 

SCOPE OF WORK 
for 

Thermal Destruction of CBR Contaminants 

1:21) 	UKU AIXQ ►4  114M. -Ri ["Clivi MCI il 

The contractor shall provide support for operation, maintenance, sampling/analysis, and 
modification to the bench-scale therinal destruction reactor and the open buming test 
facility. This work assignment is applicable to Contract Sections 1.2, 2.0, 3.0, 4.0, 5.0 ;  
and 6 0. 

This project supports the Decontamination and Consequence Management Division 
within EPA's National Homeland Security Research Center. In the event of a terrorist 
attack on a building our outdoor area using chemicalibiological/radiologicaI (CBR) 
contaminants, a significant amount of the material in the building may be disposed of 
through thennal incineration. Similarly, disposal of waste resulting from an agro-terron'st 
event may also be disposed of through then -nal treatment techniques. 

The primary goal of this project is to examine phenomena associated with thennal 
destruction of decontamination waste. 

This project has initially used simulants for biological weapons (BW)and chemical 
weapons (CW) agents, and now that the experimental methodologies have been worked 
out, will be performed using ultra-dilute CW agents (GB, HD, and VX), available from 
the Environmental Response Laboratory Network (ERLN) as 10 ppm GC/MS standards. 
The combustor behavior of BW agents can be simulated using hannlcss bacteria such as 
Geobacillus stearothermophilus and CW agents can be simulated using chemicals of 
similar volatility or chemical makeup such as Malathion, dimethyl methylphosphonate 
(DMMP), diisopropyl methylphosphonate (DIMP), pr ethylene glycol. Some 
experiments will be perforined using TETS, a rodenticide of concem as a TIC. 

The majority of experiments will be performed inside a laboratory fume hood using small 
pipe enclosures (previously developed in this project) and a GC oven, to simulate heating 
behavior from a real incineratOT. 

The materials to be used and simulated will include, but not be limited to the following: 
concrete, asphalt, carpet, ceiling tiles, plywood, wallboard, seat cushions, and fabric. 
Agricultural materials may include plant matter, animal tissue (hamburger), or meat and 
bone meal (dry dog food). 



In-house contract No. EP-C-09-02 7; WA 3-14; Pilot-scale Therinal Destruction of CBR Contaminants 	Page 2 of 3 
April 1, 2012 — March 31, 2013 
WAM: Paul Lemieux 

DETAILED TASK DESCRIPTIONS 

Task 1) The contractor shall clean up the Open Buming Test Facility (OBTF) from the 
last set of experiments that were performed in it so that it can be usable for subsequent 
experimental activities. It is expected that.this will take 2 days of personnel in personal 
protective equipment necessary to protect the personnel from residual asbestos particles 
that may be in the OBTF. 

Task 2) The contractor shall perforin testing in a laboratory oven such as those found in a 
gas chromatograph, that mimic heating rates previously observed in the rotary kiln 
incinerator simulator, as per the existing QAPP. These tests will be perfon -ned on the 
ultra-dilute chemical agents GB, HD, and VX. A complete series of experiments (3 
temperatures, 3 residence times, 7 replicates) will be performed on each compound. 

Task 3) The contractor shall coordinate with the APPCD Organic Analytical Laboratory 
to receive samples and analyze them. The purchase of laboratory expendables will be 
required. There may be some method development work to assure reliable sampling and 
analysis from the pipe enclosures. 

Task 4) The contractor shall. provide support from a biology, chemistry, and safety 
standpoint to minimize cross contarnination between samples, to assure valid sample 
collection, and to provide personnel protection. 

Task 5) The contractor shall purchase any expendable materials for use in this project, 
including the feed materials (building materials), chemical simulants, and instrument 
calibration gases. Ultra-dilute CWA§ will be supplied by EPA. 

Task 6) The contractor shall provide fabrication support for the development of the in-
situ electronic BI device that is under development. 

Task 7) The contractor shall complete the data report writing for the cesium contaminated 
biomass combustion experiments perforined on the Rainbow fumace. 

Expected numbers of experimental runs are as follows, with minor adjustments in the 
experimental program to be submitted as written technical direction from the WAM, as 
long as the overall WA value does not increase: 

• Bench-scale experiments with GB: 3 temperatures x 7 replicates x 3 residence fimes + 
associated blanks and controls 

• Bench-scale experiments with HD: 3 temperatures x 7 replicates x 3 residence times 
+ associated blanks and controls 

• Bench-scald experiments with VX: 3 temperatures x 7 replicates x 3 residence times 
+ associated blanks and controls 



In-house contract No. EP-C-09-027; WA 3-14; Pilot-scale Thermal Destruction of CBR Contaminants 	Page 3 of 3 
April 1, 2012 — March 31, 2013  
WAM: Paul Lemieux  

DELIVERABLES 

1. Planning Meetings: The WAM and contractor's project manager shall arrange 
project meetings to discuss Task-specific progress, issues, and action items. 

2. Monthly Task Progress and Cost Reports: The Contractor's monthly report to EPA 
shall summarize work activities (accomplished and planned) in this work assignment, 
including the status of applicable test, QA, and safety plans. The monthly report shall 
also detail labor costs and ODC charges. 

3. Health and Safety Research Protocols: Health and safety research protocols shall 
be prepared or updated as required by the EPA Facility and APPCD safety personnel. 
These protocols shall be approved by the WAM and safety personnel prior to the conduct 
of any testing. 

4. Documentation for any Fabricated Devices: As the temperature measurement 
device and grab sample device are developed, the contractor shall supply documentation 
for construction and operation of the devices suitable for inclusion in the RKIS facility 
manual. 

5. Quality Assurance Proiect Plans (QAPPs) and Test Plans (QATPs): The 
contractor shall comply with all requirements as delineated on the "Quality Assurance 
Planning Requirements Form (QARF)" included with this extramural action, see 
attachment #1 and #2. The contractor shall prepare a QAPP in accordance with 
http://www.epa.gov/quality/qs-docs/r5-final.pdf  or based on the type of research that is 
being conducted. For guidance on preparing a research-specific QAPP, the preparer 
should refer to the project specific requirements provided in I ~]HSRC's QMP. The 
QAPP must be approved prior to the start of any laboratory work. Additional 
information related to QA requirements can be found at www.epa.gov/quality  

6. Final Report: The Contractor shall prepare Quality Control data reports of all 
facility-specific data in lieu of a final report. Each Quality Control report shall be in a 
format suitable for EPA/NHSRC publication and shall discuss how well various 
measurements described in the QA plan were met. 



WHSRC QUALITY ASSURANCE REQUIREMENTS F ►RM 
Attachment I to the Statement of Work 

I GENERAL INFORMATION 

Title-. 	 Thermal Destruction or CB Contaminants 

Description: 	 tyamine phenomena associated with thermal destruction 

Project ID: 	 DCMD C.4.1.1.1 

Status: 	 Original 

Number Ammendled: 

QA Category: III 

Action TVpe* Extramural 

Peer Review Category: 

Security Classification: Unclassified 

Project Type: Applied Research 

QAPP Status 1: 
	

Existing QAPP 

Vehicle Status* 	 Existing Vehicle 

Vehicle Type: Vehicle Nuniber: 

Work Assignment Number: 

Deliverv/Tat.;k Order Ntimhpr 

Modification Number: 

Qtt)er'. 

EP-C-09-027 

3-14 

nla 

n/a 

if you are processing an ZAG or CRADA, the responsibility for QA must be negotiated within the agreement. The 
TLPs in consultation with the QAMs in the varlous organizations must agree on, and document, which organlzation will 
take the lead for QA, the names of the QAN and TLP from each organization, and the QA requirements that will be 
adhered to during the agreemetit. Include this info in the JAGICRADA package. 

11 SCOPE OF WORK 

Yes 	Does the Statement of Work contain the appropriate QA language? 

The awardee shall comply With all requirements as cJellneated on the -Quality ASsurance Plannlng Requirements 
Form (QARF) -  iticluded with this extramural action. The contractor shall prepare a QAPP in accordance vvith the 
R-2 and R-5 and/or the attachments provided with the SOW. The QAPP must be approvect prior to the q.tart of 
any work. Additional Information related to QA requirements can be found at 
http://www.epa.gov/quality/qs-docs/r5-final.pdf  

Yes 	Does this extramural action involVe the collection, generation, use, and/or reportifig of esivirusiriiet iLdi daLa; Llie 
design, construction, and operation of environmental technologies; or development of software, models, or 
methods? 
(if "No' then skip to Section IV, and sig-n the formJ 

No 	Will the SOW or any subsequent work assignments or task orders Involve any cross-organizational efforts 
within EPA? 

Yes 	Has a QAPP already been approved for the dctivities speCified in the SOW? 

Provide ,  the title, (tatt- or revision nomber, and date of ()A  approval ,  

Destuction of CB Contaminats August 2010 
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Does the QAPP require ai)y revision by the contractorl* 

no 

Yes 	is an applicable QAPP in the process of being prepared, revised, or approved by EPA personnel for future use 
by the contractorl (QA approval must be obtained berore the contractor can start work.) 

Provide the expected title for subinission to QA staff for approval: 

Destruction of CB Contaminants 

Provide the aporoxiinate date for subrnission to QA staff for approval 

03/12/2012 

The term "cemiractor " applies loosel : v here, stick that as applicable, tizis terin can alsior"Pan "ilwardee 
-onf ract" inclu4ifes "agreements " aiid nilter vehicles. "cooperwor"aadlor "graretee". Likewise the ierm "(. 

Ul QA DOCUMENTATION OPTIONS 

All documentation specified under "Other" must be defined In the NHSRC Quality Manag"ent Plan and be consistent 
with requirements defined in EPA Manual 5360 Al. For all Items checked belovy, Ltiert niusL be adequate information in 
tne SOW (or Its apperidices) rou the offeror to develop this documentation. Where applicable, reference a specific 
section of the SOW. (R-2 referr to EA4 Requirements f -Qr Ovality Mapane -mt-nt Plam tQAIR-2) (EPAl24018-011002, 
031240101) and P-5 refers to EPA Reavirements 	 (EPAl240IB-(P11003, 
03120101). Copies oF these documents are available at Ltrq:l 	,.gpy/ 

After Award Documiantation 

Docuittei -itation of an organization's Quality System. QMP developed in accordancc with: 

Not Applicable 	 Combined documentation of an organization's Quality System and application of QA and 
QC to the single project covered by the contract: Developed in accordance with: 

Other 	 Documentation Gf the application of QA and QC activities to applicable project(s). 
Developeci In accardanire with: 

Evpla'in. The QAPP developed August 2010 will be reviewed by EPA QA Manager. 

n/a 	 ProgrartitriistiL QA ProjeeL Plaii with 5upplements for each specific project, developed in 
accordance viith ,  

Not-Applicable 	 Existing documentation of the application of QA anci QC aCtivities will be USed: 

IV SIGNATURE BLOCK 

The signatures below verify that the Statement of Work (SOW) mas been revieweLl to ascertain the necessary QA and 
QC actEvities require(I to comply wlth EPA OrxJer 5360.1 1i2, Lliat Llie COR uiiderstands these i -equirements, and that the 
COR will ensure that the quality requirements indicated on the previous pages of this form are incorporated into all 
associated SOWs. (Sign1d4te below, nbt -ain a concurrence signature from the QA Staff, and submit the form along 
with the other extramural action documentation.) 

Paul Lemieux 	 03/12/2012 
	

Rarnona Sherrnan 	 03/17/201.2 
NHSPC-DCMD Technical Lead Person 	Date 

	
NRSRC-10 QA. Staff Member 	 Date 
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OAPP REQUIREMENTS FOR APPLIED RESEARCH PFtOJECTS 
(from Appendix B of the NHSRC OMP) 

An applied research project is a study to -demonstrate the performance of technologies under defined conditions These studies are ofteri pilot-
or field-scale. The fbilowing requirements should be addressed as applicable 

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS 

The EPA Technical Lead Person (TLP) shall be responsible tar obtaining signatures of appropriate project participarits ur, ifie sigriatute 
page of the OA plan, documeiitiiig agreement to project objectives artd the approach for evaluating these objectives 

A disliibution list shall be provided to facilitate the distribution of the most recent cur -rent version of the GAPP to all the principal project 
participants. 

SECTION 1.0, PROJECT DESCRIPTION AND OELJ ECTIVES 

11 	 1 he purpose of study sha tl be clearly stated 

1.2 	 The process, site, fadlity, and/or environmental system to be tested stiall be desc(ibed 

1.3 	 Project objectives shall be cleaMy stateo and Identified as primary or norfpiirnaiy. 

SECTION 2-0, PROJECT ORGANIZATION 

2.1 	 Key points of contact (or oach organization involved in the project shall be idenfified 

2.2 	All OA Managers and their relationship in the organizations(Za, location vAthin each orgenizatiol shall be identified vAth 
evidence that the CIA Manager is indepen(lent of project management 

2.3* 	 Responsibilities of all other projett partiripants and their relationshio to other project oadcipants shall be identifteomeaning that 
organizations responsible for planning coordinatlon, sample collecion, sample custody, measurements (io-, analytical, physical, and process), 
data reduction, data validation, and report preparation shall be cleady identified 

SECTION 3.0, EXPPRIMENTAL ARPROACH 

3.1 	The general approach arvd the test conditions for each experimental phase shall be providect Tho statistical methods that will be 
used to evoluate the data (ie., ANOVA, or summary statisti") ghould he id'entified. 

(NOTE: As deerned appropriate to the project by the TLP, the lnfotmation requested in Sections 3.2, 3.3. and 3.4 may be presented here oi ,  in 
Section 4; the information requested In Sections 3.5 may be presenied tiefe oi in Sectiurt 5; and the information requested in Sections 3.6 may 
be presented here or in SWion 7.) 

3,2 	 The sampling strategy shall be included and evidence must be presented to demonstrate that the strategy is appropriate for 
meeting primary project objectives, i.e., a desWpUon Of the StatiStiCal method 6r ScientifiC rationaie use(I 10 -select sample s[tes an(i number of 
samples shall be provided 

3.3 	 Samplingifmonitoring points for all measurements (i.e., including locations and access points) shall be identified 

3,4 	 The frequency of sampling(munituririg evetits, as vvell as the numbecs for eacti sampte lype ancitor loca Oon shall be providect 
including OC and reserya sompics 

3.5 	All measurements (i.e, analytical [chemical, microbiologicaL assays], physical, and process) shall be identified for each sample 
type or process, and project-specific target analytes shall De tWed and classifteci as crittcal or noncritical In the QAPP 

3.6 	 The planned approach (statistical and/nr nan-stati-stical) for eval uatin project objectives shall be included 

SECTION 4.0, SAMPLING PROCEDURES 
4.1 	 Whenever appticable Ihe method, used to establish steady-state condiUons shall be described 

4,2 	 Known sile_specific factors that may affect samplingtrnonito ring procedures shall be de3cribed 

43 	 Any sfte preparation needed prior to samplingfmonitoring shall be descTibed 

4.4 	Each samplinWmonitodng procedure to be used shall be discusseci or refereiteed if voinpozsiting ot sptitti s ig sairiples, thme 
ptocedures shall t>e describecL 

4.5 	 For samptes requiring a split sample for either ONOC purposes or for shipment to a different laboratory, the OAPP shall identify 
who is responsible for splitting samplef, and where ttle Splitting is performed (e.g, fie id versus lab). 

4,6 	If sarnplingimonitoring equipment is usect to collect critical meesurement data(i P., iisptt tn cniculale thp fina f ronciantration nf a 
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cdtical parameter), the OAPP shall describe how the sampling equipmertz is calibratet, the frequency at which it is calibiated, and the 
acceptame crttefla fot calibiratilon or calibration verffication as appropriate. 

41 	 if samolingtmonitoring equipment is used to collect cdtical measurement data the OAPP shall describe how cross. conta"natio n 
between samples is avoidecL 

4,8 	 The QAPP shall include a dismgsion of the procedures to be used to asstire that rpprPseritative samples are collected 

4,9 	 A list of sample quantities to be collectect and the sample amount required for each analysis, including OC sample analysis shall 
be specified. 

4.10 	 Containers used W sample collectiorL transport. and storage for each sample type shall be described 

4A1 	 Describe how samples are uniquely identified 

4.12 	 Sample prosmation mGthods(o.g., refirigeratioin, acidification, &/n), including spprifir- reagents, eqyipment, and supplies 
required for sample oreservafton shWI be desctibed 

4,13 	 Holding time requirernents snaH be noted 

4.14 	 procedures for parking and shipping samples shal I be described 

4.15 	 Procedures to maintain chairuof_custody (e.g., custody seals, recofrds) during transfer trom ihe field to the laboratory, in the 
laboratory, anci among contraLlots and subcontractors 5balt be described to ensure that sample intogrity is maintained 

4.16 	Sarnple archival requirements for each relmnt organization shall be provided 

SECTION 5.0, TESTING ANL) MEASUREMENT PROTOCOL-5 

5-1 	Each measurement method to be used shall be described In detail or referenced Modifications to EPA—approved or sinillarty 
validated methods snail be specifled 

5.2 	 For unproven methods. vedfication data appllcable lo expected matrices shall be included in the QAPP meaning the CAPP shall 
provide evidence that the proposed method iscapable of achieving the desired pe(formance 

Fut -  measurements which reqtiire a calibrated syotorn, the OAPP shall include spo6fic calibration procedures applicable to each 
project target analyte, and the procedures fnr verifying both initial and continuing calibraflons(including frequency and acceptance criteria and 
corrective actions to be performed If acceptance cdteda are not MQ. 

SECTION 6.0. QAIQC CHECKS 

6.1 	 At a minimum, the QAPP shall inciude quantitative acceptance cnieria for QA objectives asscciated witm accuracy precision, 
detection llmfts, and cvrnplelerress fQr critical measurements (process, physical, and analytical, o3 opplicabic) for each matrix. 

6.2 	 Any additional projectwspecific OA objedives shall be presentect including acceptance criteria TNs includes items such as mass 
balance requirements 

6.3 	 The speciffc prociadureG used to assess all 1-dentifted OA objectives shall be fully described 

6.4 	 The OAPP shall list and define all other QC checks andor procedures (e.g, blanks, surrogates, controls, etc.) used for the 
project, both field and laboratory. 

6.6 	 For each specified QC check or prctcedure, required frequencies, associated acceptance criteria, and corrective actions to be 
performed if acceptance criteria are not met shall be included 

SECTION 7.0, DATA REf"ORTING, DATA REDUCTION, AND DATA VALJOATION 

7.11 	 The reporfing requirdments (e.g, units, reporVng method (wet or dry]) fbr each measurement and matrix shall be identified 

7.2 	The dolivembles expected from 49ach organization responsible for field and laboratory activities -shall bp listpri 

7.3 	 Data reduction procedures specific to the project and also specific to each organizatiort shall be summarized. 

7.4 	 Data validation procedures specific to each organization used to ensure the reporting of accurate project data to internal and 
e)(temal ciients shall bp- summarized 

7.5 	 Data storage requirements for each organization shall be provided 

7.6 	The product documont that %611 be prepa rpd for thp prnit-M shall bt- -specified (e.g. jou ma I article final TeDorL etc.). Thecontents 
of this document can be referenced to a NHSRC or progra•specific OMP, i(appropriate. 
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SECTION 8.0, ASSESSMENTS 
&I 	 The QAPP Shall identify all scheduled audits 	both technical system sudift JTSAsj and performance evalliations [PEsj) to be 
performed, who will perform these audit% and who viiii receive the audit reports ' 

8.2, 	 The QAPP shall provide proce(lures mat are to De followed olat will eTisui e that necessary cormctive actions wili be performed 

9.3 	 The responsible pady(-ies) for imDlementing corTer-tive actions shall be identified 

SECTION 9.0, REFERENCES 
References shall be provided either in the body of the text as footnotes or In a separate section 

Attachment # 2 

NHSRC OA 
To the Statement of ► ork 

RequirementsIDefinitions List 
EPAs Quality Systafn Website: h.ltp://www. 
EPA's Requirements and Guidance Documerft. httpXwww-ePa. ,Q2y/9uaIi

-
ty/4q  _L0csJ)tm 

EPNs Quality System Website: 

in accordanco with EPA Ordar 5360.1 A2, conformance to ANSI/AS(.)r F4 mtist be demonstrated by submitting the quality documentation 
de:sc:Abed herein. All Ouality documentation shall be submitted io the Govemment for review, The Government will review and return the 
quality documentation, vvith comments, and indicate approvat or disapproval, If the quality documentation is not approved, It must be revised 
to aCidress all comments anct snail be resubmitied to Ihe Govemment for apprQvat, Work iiivvivitig envitonroental data collectiQn, generation, 
use, or reWrtii-kg shWI not commence until the Gcrvernment har, approva tho quality documentation. The Ouality AssLoance Project Plan 
(QAPP) shall be subrnitted to the Ciovemmerd at least ftrty (30) days prior to the beginNng of any onviTonmerital data gattiering or 
generation activity in order to allow sufficient time for review and revisions to be corripteted. After the Govemment has approved the quailly 
documentation, the Contractor shall also Implement it as written and approved by the Government. 

NHSRC,',s  Oualft  gy 	 -tions qtem SoeoWication-a for ExtrOrnural Ap 	— 

These requirements typically pertain to single project efforts. The five specifications are-, 

(1) a description of the organization's Quality System (OS) and Information regarding how this OS is documented, 
con►municated and impleinented; 

(2) an organizational chart showing the position of the GA function; 
(3) dolinsittion of the authority and responsibilities of the GA tunction-, 
(4) the background and experience.of the OA pisrsonnel who will be assigned to the project; and 
(5) the organization's general approach for accomplishing the GA specifications In the SOW. 

NHSRC OA Requirements/Definitions List 
Category Level Designations (determines the level of OA required)- 

r__J 	Category I Project • applicable to studies pertoffned to generate data used for enforcement actMties, litigation, or research project 
involving human subjects. The QAPP shall ad(iress ait eiements ksted in'EPA Requirements for OA Project Plans, EPA OMR-5. 
Category 11 Project - applicable to studies performed to generate data used in support of the development of environmental ❑ 
	regulations or standards. The OAPP shall addrass aii elements listed In 'EPA Requirements for GA Project Plans, EPA GA/R-5,. o 	Category III Project -applicable io projects involving applied researth or techno" evaluations. The QAPP shall address the 

applicable sections of 'EPA Requirements tor OA Project Plans, EPA QAIR-5 as outlined in ttie NHSRC's 0MP*. GAPP 
requirements for the s"cific project type (5ee betaw). 

Category IV Project - applicable tO PrOjeCts involving basic researcn or preliminary data gathering activities. The OAPP stiall F-I 	alldress the applicable 3ections of "EPA Requiromento for CA Projoct Plans, EPA 0A1R-6 as outlined ir) the NHSRC's OMP 
OAPP rGquiremenis for the specific projoct type (soe hpinw), 

Project Types: 
These outlines of NHSRCs CAPP Requirements for various project tyipas, from Appendix 8 of the NHSRC QMP (except where 
othetwise noled), are condoosed from typlcally applicable sections of R-S (EPA Requirements for OA Project Plans) and are 
Intended to serve as a starting point when preparing sQAPP. These rists and their format may not fit every research scenario and 
QAPFs must conform to applicable seclions of R-5 In a way that fully clescribes the researcti plari and appropriate OA and CC measutes to 
ensure that ttie data are of adequate quality and.quantity to fit their intondod purposo. 
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F-I 	Appliod Res"reh ProiW - pertains to a study performed to generate data to demonstrate the performance of accepted 
processes ortachnokogies under defined conditions. TNese studies are often pilot- orfield-scate. TheUAPPstiallad(Jressall 
requirements listed in "OAPP Requirements for Applied Research Projects'from Appendix 0 of the Nlitsric omp. 

❑ 	 B"c Research Project - pertains to a study periormed to gerterate data used to evaluate unproven tneories, processes, or 
technologies, rhese studies are oftert bencii-scale. The OAPP shall address all requirements Ilsted in "OAPP Requiromonts for 
Basic Fiesearch Projects" from Appencrix 8 of the NHSRC OMP. 

❑ 	 Design, Construction, andfor Operation -of Environmental Technology Project- portains to environmental technology 
designed, construclod and/or oparated by and/or for EPA. The OAPP shall addrpas requirements in the EPA Ouality System 
dorument "Guidame on Ouality Assurance for Environmental Technology Design, Construction, and Operatioin' G-1 1, at 
tqg~i/~Www,a 	, €it ~10S--d11 I -fin 	df~ For additional Information, you may refer to Part C of "Specifications and 
Guidelines for OuaJity Systems for Environmental Uata Collection and Envtronrnerital Teci mulugy,' ANSIIASOO E4-1994, American 
Sociely to(Guality Control, Milwaukee, Wi, January 1906. 

Goospatial Data Quality Assurance Project - pettains to data collectioii data processing and analysis; and data validation of 
geospatial applications. The QAPP shall address roqtjirements in the FPA Quality System document "Guidance for Geospatiaf 
Data Quality Assurarlcp PrnioM Plans' G-5$ at QLf 
Melhod Development Project - pertains to situations where thero is no exisfiN standard method, ar a standard method needs t-o 
be significAntly modified for a specilic application. The CAPP shall address all requiremeMs listed I n 'QAPP Requirements for 
Method Developmerrt Projects'from Appendix$ of ihe NHSRC CIMP, 

Model Development Project - inclu(Jes all types of rnathematical models including static, dynarnic. deterministic, stochastic, 
mechanistic, ernpiriW, etc. The CAPP shall address requirements in [he EPA Quality System docurnent 'Guidance tor Quality 
Assurance Project Plans for Modeling' G-W at UL,  -wU—Iff ,  

❑ 	 Sampling and Analysis Piroject - pertains to the collecbon and analysis of samples vAth no objectives other ttlan to provide 
characteeization or monitonng inforrnatlon. The OAPP shall addrms all requirements listed in 'OAPP Flequirements for Sampling 
atid Alnalysis Pro*ts" from Appondix 8 of the NHSRC OMP, 

Secondary Data Project - penains to eriviiorntiaiitat data colleded from other sources, by orlor EPA, that are used for purposcs 
other than those originally intervdad. Sources may include: literature, industry stirveys, nornpilations from computerized databases 
and information systerns, and computerized or mathematical moclets of environmental processes. The OAPP sinall address all 
requirements listed in *QAPP Aequirements for Secondary Data Projects' from Appendix B of the NHSRG OMP. 

Software Development and Data Management Project - pertains to software development, sollwarethardware 
systems development, database design and maintenance, ciala valiciation anci veritication systems, The OAPP shall adaress all 
requirernents listed in "CAPP Requirements tor Software Development Projects" trom Appendix 5 of the NHSHC OMP. 

Definitions: 

Environmental Data - These iare any measurement or information that describe environmental ptocesses, tocation, or conaltions; ecological 
or heattri etlecis directly from measuretriei its, produded from software and modeLs, and compiled from other sourcer, such as data bases or 
the tilerature. For FPA, onvironmental data include intoiTnation coilected directly from mpasurements, produced from software and models, 
and compiW trom other sources such as data bases or literature, 

lrteremental Funding - incremental funding is partial funding, no now work, 

Quality Assurance (OA) - Quality assurance is a system of management activities to ensure that a process, item, of service is of the type 
and quarity needed by the customer. It deals with setting policy and running an administrative system oi managernent Controls that cover 
planning, implementation. anci T"ew of Uata collection activities and the use of data in decision making. Quality aGsuranoo is just ono part of 
a quality system. 

Quality Assurance Project Pian (GAPP) - A OAPP Is a document that describeS the necessary quality assurance, qualityiuuntrul, atio otliet 
jechnical activities that must be implemented to ansvro that thq  roouits of the -ork performed will satisfy tho stated pedormance Criteria, A 
OAPP dmuments project-specific Information. 

Quality Control (OC) -  Quality coritrul is a lectinicat function that includes all the scientific procautions, such as caiibrations and duplications, 
whic-h are needed to acquire data of known and adequate quality 

Quality Management Plan (OMP) - A OMP Is a docurTierit ttiat describesan orgaiiization'slpmgram's quaW system in terms of the 
orgaTtizdtional structure, policy and proceduroo, functional rosponsibilities of managoment and staff, lines of authority, and required interfaces 
for those planning, irnplamenting, doc iimpnting, and assessing all activi ties conducted. A OMP documents the overall organization/proqrarn, 
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and is primarily applicobto to multi-year, multi-project efforts. An organizationVprogmm'.- OMPshall address all elements risted in the 
'Maquiremants for Ouality Management Plans" In Appendix B of the NHSHC OMP. 

Guality System - A quality sy-stom is tho means by which an organi2ation manages as quality aspAct-s in a systernatic, organized manner and 
provides a framework ior planning, implarnenting, and assessing work pedormad by an orqanization and for carrying out required quality 
assurance and quality control activities, 

P-2. EPA nequirernenls for Quality Managomant Plans (EPA/240/B-011002) March, 2001 

R-5. EPA Requirements for Quality Management Plans (EPAf240/B-011002) Marcti, 2001 

Substantive Clhange - Substantive change is any change in an activity that may alter the quality of data being Lised, generated, or gathered. 

Technical Lead Pemon (TLP) - Thil; person is technically resioonsible for the project, For extramural contract woTk, the TLP is typically the 
contracting oflicer's representative (COR), For Intramural work, the TLP is typically the Principal Investigator. 

Abbreviations: 
COR Contracting Officer's Representative IAG 

NHSFIC National Homeland Security Research Center OA 

NAMRL National Risk Management Research Laboratory OAM 

QA 10 Quality Assurance Idantification QMP 

OAPP Quality Assurance Project Plan sow 
QS Quailly System CHADA 

TLP Technical Lead Person 

lnteragdncy Agreement 

Quality Assurance 

Quality Assurartce Manager 

Ounlity MartagAmont Plan 

Statemont of Work 

Cooperative Research & Development Agreement 

Allacnment 42 tu the Statement of Wofk 
Rovision 1. March 2006 
NHSRC 06102 
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United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-14 

Other 	Amendment Number: 

Contract Number 

EP—C-09-027 

Contract Period 	0 4 J 01 / 2 0 0 9 	To 	03/31/2013 

Base 	Option Period Number 	3  
Title of Work Assignment/SF Site Name 

Thermal  Destruction of CBR Con 
Contractor 

ARCADIS  U.S.', 	INC.  

Specify Secbon and paragraph of Contract SOW 

T,  rk 
Purpose: 	El Work Assignment 

M Work Assignment Amendment 

azl  Work Plan Approval 

Work Assignment Close-Out 

Incremental Funding 

Period of Perforrnance 

From 	04/01/2012 To 	03/31/2013 

Comments: 

Superfund Accounting and Appropriations Data M IA 1  Non-Superfund 
Note: To report additional accounting and appropriations date use EPA Form 1900-69A. 

SFO  
(Max 2) 

DCN 	Budget/FY 	Appropriafion 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost OrgJCode 
(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max 8) 	(Max 7) 

2 

3 

4 

5 
Authorized Work Assignment Ceiling 

Contract Period: 	Cost/Fee: 

04/01/2009 	To 03/31/2013 
This Actiow 

Total: 

$0.00 

$192,637.00 

$192,637.00 

ILOE: 

Work Plan / Cost Estimate Approvals 

Contractor WP Dated: 	04/20/2012 CosUFee: 	$192 1  637 . 00 LOE: 2,564 

Cumulative Approved: CostIFee: 	$ 192 r  63 7. 0 0 LOE: 2,564 

Work Assignment Manager Name 	Paul 	Lemieux 

(signature) 	 (Date) 

Branch/Mail Code: 

PhoneNumber 	919-541-0962 

FAX Number: 

Project Officer Name 	
Kevin Sudderth 

(Signature) (Date) 

Branch/Mail Code: 

PhoneNumber: 919-541-2708 

FAX Number: 	• 

Other Agency Otftcial Narne 

(Signature) (Date)  

Branch/Mail Code: 

Phone Number:  
FAX Number: 

Contracfing Official Name 	Renita 	T 
-'Y  

0 
i-Signature) 	

wl~  A, 	5[16 
r 	

— 
(DJi e) 

Branch/Mail Code:  0_ 
PhoneNumber: 	513-487-2094 

513-487-2109 

Work Assignment Form. (WebForms vl.G) 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assigriment Number 

3-15 

Other 	 Amendment Number: 

000001 

Contract Number 

EP–C-09-02'7 

ntract Period 	04 /01/200 9 	To 	03/31/2013 

FBC-0  - se 	 Option Period Number 	3 

Tide of Work AssignmenUSF Site Name 

WA 3-15 
Contractor 

ARCADIS U.S., 	INC.  

Specify Seaon and paragraph of Contract SOW 

lIndoor Source Emissions 
Purpose: 	F-1  Work Assignment 

mv L-j  Work Assignment Amendment 

1:1  Work Plan Approval 

ient Close-Out 

F"l  Incremental Funding 

Period of Performance 

From 	04/01/2012 To 	03/31/2013 

Comments: 
The ceiling is increased to the work plan amount of $127,440.00 

Superfund Accounting and Appropriations Data 	 Im I 	I  Non-Superfund 

SFO 	
Note: To report additional aomunting and appropdations date use EPA Fortn 1900-69A. 

(Max 2) 

	

DCN 	BudgeVFY 	Appropriation 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 

	

(Max 6) 	(Max4) 	Code (Max 6) 	(Max 7) 	 (Max 9) 	(Max 4) 	 (Max 8) 	 (Max 7) 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Perio& 	 r-ostJFee: 
04/01/2009 	To 03/31/2013 
This Action: 

Total: 

LOE: 

Work Plan 	Cost Estimate Approvals 

Contractor WP Dated: Cost/Fee: LOE: 

Cumulative Approved: CostIFee:  LOE: 

Work Assignment Manager Name 	Xiaoyu Liu 

(Signatural (Date) 

Branch/Mail Code: 

PhoneNumber 	919-541-2459 

FAX Number. 

Project Offioar Name Kevin Sudderth 

(signalurs) (Date) 

Branch/Mail Code: 

PhoneNumber:  919-541-3670 

FAX Number: 

Other Agency Official Name 

(Signature) (Date) 

Branch[Mail Code: 

Phone Number: 

FAX Number.,  
ContracVng Official Name 	RerAita 	Tyus 

A 	';54dAL 
esigliature) 75.7-hil I 

Branch/Mail Code: r P—h-neNumber: 	513-487-2094 

FAXNumber 	513-487-2109 

Work Assignment Form. (WebForms 0.0) 



United States Environmental Protection Agency 

E PA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-15 

E] Other 	El Amendment Number: 

000002 

Contract Number 

EP—C-09-027 

Contract Period 	0 4/ O 1/ 2 0 0 9 	To 	0 3/ 31 / 2 013 

ease 	 Option Period Number 	3 

Title of Work Assignment/SF Site Name 

Indoor Source Emissions and Si 

Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contrad SOW 

Purpose: 	~ Work Assignment 

❑X 	Work Assignmenl Amendment 

~ Work Plan Approval 

Work Assignment Close-Out 

Incremental Funding 

Period of Performance 

. 

From 	0 4/ O 1/ 2 012 To 	0 3/ 31 / 2 013 

Comments: 

Add Amend 2 to wA 3-15 

El Superfund Accounting and Appropriations Data X❑ Non -Supe rund 

SFO 
(Max 2) 	❑ 	

Nole: To report additional accounling and appropriations date use EPA Form 1900-69A.  

d 	DCN 	Budget/FY 	Appropriation 	Budget Org/Code 	Program Element 	Objed Class 	Amount (Dollars) 	(Cents) 	Site/Projed 	Cost Org/Code 
(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max 8) 	(Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Period: 	 Cost/Fee: 

04/01/2009 	To 03/31/2013 
This Adion: 

Total: 

LOE: 

Work Plan / Cost Estimate Approvals 
Contractor WP Dated: 	- Cost/Fee: LOE: 	. 	 . 

Cumulative Approved: Cost/Fee: LOE: 

Work Assignment Manager Name 	Xiaoyu Liu 

(S/gnature) (Date) 

Branch/MailCode: 

Phone Number 	919-541-2459 

FAX Number: 
Project Officer Name Kevin 	Sudderth 

(Signature) (Date) 

Branch/MailCode: 

Phone Number: 919-541-3670 

FAX Number: 
Other Agency Official Name 

(Slgnatun:) (Date) 

Branch/Mail Code: 

Phone Number: 

FAX Number: 
Contracting Official Name 	Re 	ta 	T 	us 

^ 

(Sfg i~a-turi) 

q / 

D e 

Branch/Mail Code: ~ 
Phone Number: 	513-4 . 87-2094 

FAX Number: 	513-487-2109 

Work Assignment Form. (WebForms 0.0) 	 ~ 



EP-C-09-027 Option 3 SOW 
WA3-15 

Amendment 2 
8/28/2012 

Amendment 2 to Base FY12 Statement of Work 

WA: Indoor Source Emissions and Sink Effect Study of 

Formaldehyde 

1. Amendment to Scope of Work 

Froin Apri1.2012 to early August 2012, the contractor has conducted 4 small chamber building 

material tests for interlab comparison of formaldehyde measurement requested by California Air 

resource board (ARB), 5 bottle tests for formaldehyde Henry's law constant measurement, 11 

micro chamber tests and 15 small chamber tests for formaldehyde reference material research. 

This amendment is to eliminate Task 3, Formaldehyde Biocide Study, in the original Statement of 

Work (SOW) and add the following scope of work. 

	

1.1 	Task 2. Henry's Law Constants Study 

In addition to "1'ask 2 of the original SOW, the contractor shall: 

Conduct two more small chamber tests using formaldhyde with surfactant solution. The 

total seven tests will include three different stirring speeds and three different 

temperatures plus one duplicate. 

• Conduct up to thirty bottle tests to measure Henry's law constants of formaldehyde with 

another surfactant under different concentration and temperature. The selection of the 

surfactant will be discussed with EPA Work Assignment Manage (WAM). 

	

1.2 	Task 4. QAPP update 

Due to the addition of the scope of u%ork for Task 2, the contractor shall update the QAPP to 

describe the test procedures for small chamber testing and update the miscellaneous operation 

procedures (MO.Ps) accordingly. 

2. Schedule of Tasks, Reports, and Deliverabtes 

The Contractor shall submit the updated QAPP within 30 days of receiving the work assignment 

amendment and submit the test results within 2 weeks after the completion of each test. The 



EP-C-09-027 Option 3 SOW 
WA3-15 

Amendment 2 
8/28/2012 

Contractor shall alert the WAM in advance if they expect a substantial delay in completing the 

task or submitting the deliverable. 

3. Work Assignment and Level of Effort 

The period of performance for this work assignment amendment is from the data this work 

assignment amendment is issued through March 31, 2013. 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-15 

❑ Other 	Amendment Number: 

Contract Number 

EP—C-09-027 

ContractPeriod 	0-4/01/2009 	To 	03/31/2013 

Base 	 Option Period Number 	3 	lIndoor 

Tite of Work AssignmentiSF Site Name 

Source Emissions 
Contractor 

ARCADIS  U.S., 	INC. T`P 
acify Section and paragrapM of Contract SOW 

Purpose: 	M Work Assignment 

Work Assignment Amendment 

Work Plan Approval 

Work Assigriment Close-Out 

Incremental Funding 

Pedod of Performance 

From 	04/01/2012 To 	03/31/2013 

Comments: 
Indoor Source Emissions and Sink Effect Study'of Formaldehyde 
Contractor shall not begin work until 04/0'-/2012. 

Superfund Accounting and Appropriations Data tA 1  Non-Superfund 

SFO 	
Note: To report additional accounting and appropriations date use EPA Form 1900-69A. 

(Max 2) 	❑ 

DCN 	BudgetIFY 	Appropriation 	Bucigat Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max8) 	(MaX7) 

2 

3 

4 

Authorized Work Assignment Ceiling 

Contract Pahoti: 	 CostJFee: 
04/01/2009 	To 03/31/2013 
This Action: 

Total: 

LOE: 

Work Plan I Cost Estimate Approvals 

Contractor WP Dated CosWee: LOE: 

Cumulative Approved: CosttFee: LOE: 

Worx Assignment Manager Name 	Xiaoyu 	Liu 

tSignature) (Date) 

Branch/Mail Code: 
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FY12 Statement of Work 

WA 3-15 

WA Title: Indoor Source Emissions and Sink Effect Study of 

fluaml  =.- 
The overall objective of this project is to improve indoor air quality, public health and impact the 

green chemistry movement. This project is to investigate the formaldehyde source emissions and 

sink effect characteristics of consumer products on indoor air quality for supporting EPA's 

forrnaldehyde regulations and formaldehyde risk assessments. 

This WA is a continuation of WA 2-15. 

2. Background 

Improving air quality and assuring the safety of chemicals are two of the seven priorities for 

USEPA announced by the administrator in January 2010. Formaldehyde is listed as a probable 

carcinoRen by EPA. The US National Academy of Sciences (NAS) is conducting an expedited 

peer review of EPA's formaldehyde risk assessment. Formaldehyde research fits these priorities 

and EPA's Chemical Safety for Sustainability (CSS) program. 

On July 7, 2010, Present Obama signed the Forrnaldehyde Standards for Composite Wood 

Products Act (S. 1660). This legislation pre-empts a TSCA Section 21 Petition and requires EPA 

to implement on a national basis the Califomia regulation of forrnaldehyde emissions fi7om three 

types of pressed-wood products and finished goods containing these materials, produced or 

imported into the US, as determined by ASTM E-1333 or an "equivalent" test method. This far-

reaching legislation requires that EPA establish processes for testing, certification, and labeling of 

pressed-wood materials and finished goods by January 31, 2013. Thus, there is an immediate and 

critical need to develop and demonstrate emissions test methodologies for finished goods and 

establish equivalency to formaldehyde emissions limits specified in the legislation. The creation 

• 
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of well-characterized reference materials for forrnaldehyde emissions testing is very important to 

improve emissions measurement methods. A widely accepted fonnaldehyde standard source 

could be used by laboratories to calibrate an apparatus, assess a measurement method, identify 

and eliminate the uncertainties involved in these measurements. It could also enable intemational 

harmonization of formaldehyde cbamber test methods. EPA is in collaboration with the National 

Instlitute for Standards and Technology (NIST) to conduct research on development and 

demonstration of a standard HCHO emissions source for evaluating emissions test chamber 

perfonnance. 

Additionally, EPA is conducting registration review for antimicrobial biocides that release 

fonnaidehyde. To help EPA address the potential risks to bumans resulted from the use of 

biocides in occupational and residential settings, cbamber studies and air monitoring data and 

model are needed to determine the amount of HCHO off-gassing from biocide-treated paint and 

detergents. 

In 2011, the ARCADIS Contractor under Contract EP-C-09-027 WA 2-15 had: (1) conducted 8 

small chamber and 2 large chamber tests for an interlaboratory companson of formaldehyde 

emission testing organized by Califomia Air Resources Board (ARB): (2) conducted 3 small 

chamber tests to evaluate the formaldehyde standard source (reference material) produced by 

EPA's contractor —Virginia Tech; and (3) measured formaldehyde Henry's law constants in 

aqueous with dnd without a surfactant under different concentrations and temperatures using 

developed analytical method in total of 26 tests. Under this WA, the Contractor shall provide 

technical support to EPA by conducting source emission tests in environmental chambers and 

providing data for formaldehyde source emission model evaluation. 

3. Task Descriptions 

The Contractor shall conduct the following tasks: 

Task 1. Formaldth yde Standard Source Stud 

EPA's contractor, Virginia Tech, is developing the fortnaldehyde reference material for 

formaldehyde emissions testing to demonstrate the feasibility of using this source to evaluate 
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emissions test chamber perfonnance. After the first round of small chamber emission tests by 

ARCADIS, Virginia Tech will provide more materials for further investigation and improvement. 

About ten tests are proposed for FY2012. Upon receiving the developed fonnaldehyde standard 

source, the Contractor shall measure the emissions rate and profile of the formaldehyde standard 

source in small chambers and report the results. The test procedures will follow the developed 

QAPP that was used for the tests in FY201 1. 

Task 2. HM's Law Constants Study 

The Contractor shall finalize the measurement of Henry's law constants in the surfactants and 

conduct iip to five small chamber tests to measure fonnaldehyde emissions from a detergent with 

a biocide. The EPA Work Assignment Manager (WAM) will provide further written technical 

details for the small chamber tests to the Contractor. The data will be used to develop/evaluate 

TAQX models. 

Task  3.  Formaldehyde Biocide Study 

hi 20 10, the contractor had conducted small chamber source emission tests of one biocide, 

Grotan, in paint. EPA will identify another biocide that will be a fon -naldehyde releaser. The 

Contractor shall conduct up to eight small chamber and three large chamber tests upon receiving 

the new biocide and paint. The test protocol for small chamber tests should follow the QA-PP that 

was prepared for Grotan/paint tests. The EPA WAM will provide details for the large chamber 

tests. The data will be used to develop/evaluate IAQX models. 

Task 4.  QAPP  Update 

The quality assurance plan prep ~red by the Contractor was approved -in 201 1. With the change of 

scope of work, the Contractor shall write a QAPP amendment to include all tests/tasks changes 

for this work assignment. 'ne contractor shall also add experimental approaches, sampling 

procedures, and other sections of the QAPP for the new tasks. 

4. Schedule of Tasks, Reports, and Deliverables 

The Contractor shall submit the updated QAPP within 30 days of receiving directions from the 

work assignment manager for the new tasks. The contractor shall also provide (1) test material 

infortnation, (2) environmental data for each test, (3) sampling infonnation, and (4) HPLC 
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analytical data in excel files. These shall be submitted to the WNM within 10 business days after 

each test. 

The Contractor shall provide the EPA WAM monthly progress reports as specified in the 

contract. The Contractor shall alert the WAM in advance if they expect a substantial delay in 

completing the task or submitting the deliverable. 

5. Suggested Skills 

This project will require Contractor staff with the skill of modification and adaptation of scientific 

apparatus to meet project objectives. It is recommended that this Work Assignment be lead by a 

scientist or engineer with experience in testing product ernissions and operating small 

environmental chambers. 

6. Special Requirements 

The Contractor shall provide necessary health and safety procedures, documentation, and training 

to Contractor staff to ensure safe conduct of the experiments at Contractor controlled facilities. 

The contractor shall adhere to the QA requirements as delineated in Attachment #1 to the 

Statement of Work. Work shall not commence until the quality assurance documentation has 

received official approval from the EPA Quality Assurance Staff, 

7. Work Assignment Manager Designation 

The Work Assignment Manager (WAM) is: 

Dr. Xiaoyu Liu 

U.S. Environmental Protection Agency 

National Risk Management Research Laboratory 

Air Pollution Prevention and Control Division 

Indoor Environment Management Branch 

Mail Code E305-03 

Research Triangle Park, NC 27711 

Telephone: .919-541-2459 

Fax: 919-541-2157 
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E-mail: liu.xiaoyu@epa.gov  

8. Work Assignment Duration and Level of Effort 

The period of performance for this work assignment is from the date this work assignment is 

issued through March 31, 2013. 



ATTACHMENT #1 TO THE STATEMENT OF WORK 

NRMRL QuaUity Assurance (QA) Requiremen%s 
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X OAPP Requirements for Measurement Projects 

❑ QAPP Requirements for Secondary Data Projects 

❑ OAPP Requirements for Research Model Development and/or Application Projects 

❑ QAPP Requirements for Software Development Projects 

❑ OAPP Requirements for Method Development Projects 

❑ OAPP Requirements for Design, Construction, and/or Operation of Environmental 
Technology Projects 

ADDITIONAL OA RESOURCES: 

EPA's Quality System Website: hftp://www.epa.gov/quality/  
EPA's Requirements and Guidance Documents: http://www.epa.gov/quality/ga  docs.html 

GENERAL REQUIREMENTS: 

Include cover page, distribution list, approvals, and page numbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA category, 
organization responsible for QAPP preparation, and date. 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 Describe the process and/or environmental system to be evaluated. 
1.2 State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 Identify all project personnel, including QA, and related responsibilities for each participating 
organization, as well as their relationship to other project participants, 

2.2 Include a project schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 Describe the sampling and/or experimental design that will be used to generate the data 
needed to evaluate the projective objective(s). A description of the design should include the 
types and numbers of samples (including QC and reserve samples), the design of the 
sampling network, sample locations and frequencies, and the rationale for the design. 

3.2 Identify the process measurements (e.g., flow rate, temperature) and specific target 
analyte(s) for each sample type. 

3.3 Describe the general approach and the test conditions for each experimental phase. 

4. SAMPLING PROCEDURES 

Attachment #1 to SOW for Measurement Projects 	 Page 2 of 3 
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9. REFERENCES 

Provide references either in the body of the text osfootnobegoninomeparabemecUwn. 
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SOW FY 2012-2013 
Period of Performance: 04/13/2012 — 03/31/2013 
Work Assignment Manager (WAM): Scott A. Moore 
Work Assignment Title: Ozone Standard Reference Photometer (SRP) Metrology 
Laboratory Support 
Contract Number: EP-C-09-027 
Work Assignment Number: 3-16 

Introduction 

In ambient air monitoring applications, gas concentration standards are required for the 
calibration and auditing of various ambient gas monitors. Because of the instability of 
ozone (03), the certification of 03 concentrations as Standard Reference Materials 
(SRMs) is impossible. Therefore a Standard Reference Photometer (SRP) was developed 
as a primary standard to validate the linearity of other photometers when challenged with 
various concentrations of locally generated 03 gas. An SOP (Standard Operating 
Procedure) is being prepared to assist the EPA (Environmental Protection Agency) 
operators of the NIST (National Institute of Standards and Technology) Standard 
Reference Photometer (SRP) in terms of operation, repairs, and verification. 
A collaborative effort between NIST and EPA in the development of the original SRPs 
has become the basis for 03 measurements globally. The SRP Program began in the 
early 1980's as collaborative effort between NIST and the EPA to design, construct, 
certify and deploy a network of identical 03 reference instruments. The design 
specifications called for an instrument with a standard uncertainty of ±2 nmol/mol (ppb„) 
in the range of 0 nmol/mol to 100 nmol/mol and ±2% in the range of 100 nmol/mol to 
1000 nmol/mol. Since the SRPs have been deployed, beginning in 1983; the 
performance of all SRP's has exceeded the design specifications. In the US, two (2) 
SRPs are maintained by NIST, one serving as the NIST standard and the other as a 
backup/travelling instrument. Eleven (11) additional SRPs are maintained by the EPA at 
various EPA Regional laboratories across the United States to facilitate requests for local 
access to authoritative (ie, NIST) reference standards. With current international network 
of SRPs total nearly fifty (50) SRPs worldwide that now includes instruments maintained 
in at least fifteen (15) countries. The international network is coordinated by the Bureau 
International des Poids et Mesures (BIPM) in France, which maintains the international 
responsibility for the comparison of national 03 standards as the NIST does here in the 
United States. 

Over the past several years, the network of NIST SRPs has undergone significant 
upgrades in its electronic systems, sampling configuration, and control software. Each 
SRP consists of a separate optical bench and two instrumentation modules (electronics 
and pneumatics). The UV photometer consists of a low-pressure mercury discharge 
lamp, UV filter, UV beam splitter, two absorption cells, and signal-processing 
electronics. 
A new electronics module was designed as a plug-compatible replacement for the 
original unit to simplify upgrading of existing systems in May 2003. Several 



improvements were made in the overall electronics module design to provide enhanced 
stability and to simplify operation. 

I. GoaVPurpose 

The objective of this Work Assignment (WA) is to provide support to the SRP Program 
(OAQPS) through the Metrology Laboratory (APPCD). This is a facility with the 
capabilities to validate and repair other SRPs in various regions in order to maintain 
NIST tractability. The following table has the Region Number, the location, the SRP 
Serial Number for that region and a contact name: 

SRP Re ion Location Name 
8 8 Golden, CO Joshua Rickard 

36 9 Richmond, CA Barbara Bates 
4 10 Sacromento, CA Jerry Freeman 

10 4 Athens, GA Mike Crowe 
1 RTP RTP, NC Scott Moore 
7 RTP SRP7 to NIST Scott Moore 

13 7 Kansas Cit , KS James Re ehr 
9 1 N. Chelmsfield, MA Chris St. Germain 
6 5 Chica o, IL Scott Hamilton 
3 2 Edison, NJ Avraham Teitz 
5 6 Houston, TX John La 

Each year SRP-01 and SRP-07 are taken to NIST for their annual Validation. In turn, 
SRP-07 is then shipped around the country to be compared to each of the regional SRPs 
in order to provide NIST traceability. SRP-07 is shipped back to RTP in-between each 
regional comparison (or as often as possible) to check the status of the instrument. In 
turn various state and local authorities are able to go to a regional office to compare their 
lab standard or transfer standard and be able to maintain NIST tractability throughout the 
Ozone monitoring program. 

II. Background Information 

Data Uses 	Primary users of the products of this WA will be researchers and operators 
of Ozone monitoring equipment in EPA/APPCD facilities. There are 
various groups that have Ozone monitoring equipment that may call on 
EPA for validation, such as Alion, Arcadis, the State of NC and the State 
of Florida, the State of Virginia and other local researchers. 

Lab Site 	Work area is D360-A in EPA's Research Center in Research Triangle 
Park, NC. 

Experience Personnel assigned to this WA must be familiar with performing 
calibrations that the Metrology Laboratory can provide, which include 



electrical work, plumbing, general experience with lab equipment and 
materials, a familiarity with the calibration of ineasurement devices, and a 
fundamental understanding of the principals behind the measurements. 

III. Tasks: OZONE SRP Laboratory Support 

Task I. Shipping and Receiving of SRPs or other Ozone monitors 

(1) The Contractor shall receive a SRP from one of the regions and unpack the 
equipment and set it up in D-360A in preparation of running a validation. 

(2) The Contractor shall break down a SRP or Ozone monitor in preparation to ship the 
instrument or in preparation for the owner of the equipment to pick it up from D360-A 

(3) All shipping is paid for by OAQPS, therefore the Contractor shall relay shipping 
information m(i.e. container size, weight, destination, date and priority) to OAQPS for 
labels to be printed. The Contractor shall make arrangement to have the equipment 
picked up or delivered to D360-A. 

(4) Some travel may be required to get the SRP from one location to another without 
using a shipping company, in these rare instances the contractor shall make arrangement 
to travel to a specified location to pick or drop off the SRP. 

(5) The Contractor shall become familiar with the Draft SOP for the SRP (provided by 
the WAM) and also the  Draft: Transfer Standards for Calibration of Air Monitoring Analyzers 
for Ozone (PDF)  (67pp, 820 KB) - May 31, 2009 as found on the website: 
http://www.epa.gov/ttn/amtic/srpya.html  

Task II. MetLab Operations 

(1) The Contractor shall maintain the Zero Air Supply used for the Ozone Lab. OAQPS 
purchased a new Zero Air Generator for the Ozone Lab in January of 2012. Now that the 
Zero Air Generator has been received and installed the contractor shall maintain a 
monthly and annual routine maintenance schedule and log for it. Supplies for the Zero 
Air Generator will be purchased by OAQPS. 

(2) The Contractor shall perform minor repairs on the SRPs as per Technical Directives 
from the WAM 

(3) The Contractor shall maintain a calibration schedule for various support 
instrumentation such as the Barometric Pressure Sensor, the STOLAB Temperature 
calibrator and the Fluke Digital Volt Meter. OAQPS will be responsible for the costs of 
calibration of these instruments and the Contractor shall relay these costs to OAQPS 



(4) The Contractor shall copy any written or verbal exchange to OAQPS to the WAM. 

(5) The contractor shall perform QA evaluation using Excel and Word templates 
provided with the SRP Software. 

(6) The Contractor shall provide the WAM with any calibration that is performed for 
final approval, before it is released to any other entity. 

(7) The WAM shall be copied on all correspondence to and from any laboratories and 
venders used in the completion of the tasks associated with the projects. Any documents 
or literature during any of these correspondences will also be made available to the 
WAM. 

(8) Formatting of reports should be comparable to historical reporting (using the same or 
very similar format used during the previous year) and electronic files should be 
compatible with Agency Standard Software, such as MS Exce12003, MS Word 2003 and 
Adobe Reader 9.0 or current agency standard software. Any data recorded by the Ozone 
instrument (i.e. ozone, temperature, pressure, UV intensity) are automatically entered into 
a formatted spreadsheet and it automatically calculates the statistical variance of each 
data set. To make changes to this format, without an intimate knowledge of how the 
NIST SRP Software uses it, would prevent the instrument from working. Therefore , the 
same formate should be used every time a calibration is performed. Hard copies of 
reports are acceptable; however, electronic copies are encouraged. 
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SOW: Fenceline and Fugitive Emissions Measurement Techniques 
EP-C-09-027 WA 3-17, Amendment 1 

Back2round: 

Reducing fugitive emissions of hazardous air pollutants (HAPs), other volatile organic 
compounds (VOCs), and certain inorganic gases from industrial facilities is an ongoing 
priority for EPA and our state and local co-regulators. Unlike stack emissions, fugitive 
releases are difficult to detect due to the spatial extent and inherent temporal variability of 
the potential sources. Yet, there are many regulatory requirements pursuant to the Clean 
Air Act (CAA) that are intended to limit the nature and extent of fugitive emissions 
without the benefits of area-wide emission s detection. For example, manual leak 
detection and repair (LDAR) progrwns using hand-held detectors, pursuant to the CAA 
and the implementing regulations at 40 C.F.R. subparts 61 and 63, help to limit fugitive 
emissions, however LDAR surveys are time-consuming and rely on attention to work 
practices that are often conducted poorly. 

Fenceline and process monitoring by optical remote sensing (ORS), infrared cameras, 
mobile measurement, and emerging sensor techniques can augment existing LDAR 
programs by providing near real-time gas emissions data. Time-integrated passive 
sampling techniques are also important new fenceline, screening technology approaches 
The detection of fugitive emission by a time-resolved monitors, coupled with wind 
direction data, can be used by the LDAR workers to pinpoint and repair fugitive leaks 
with short response times, greatly decreasing the potential for emissions. 

This work Assignment (WA) continues previous efforts in the fenceline and fugitive 
emission topic area. Please refer to EP-C-09-027 WA: 2-17, 1-17, 2-36, 2-43, 2-63, 2-59 
for further information on passive sampling, infrared cwneras, deep ultraviolet optical 
sensor (DUVOS) technologies, and mobile monitoring with Geospatial Measurement of 
Air Pollution (GMAP) systems. This goal of this WA is to continue development of 
select aspects of these technologies, demonstrate them in the field where possible, and 
document through me ' thod development activities. It is envisioned that tasks will be 
added periodically to this WA. 

Work involving collection of environmental data shall not commence until the quality 
assurance documentation has received official approval from the EPA Quality Assurance 
Staff. The Quality Assurance Project Plans (QAPPs) associated with these tasks shall be 
a Category HI level (unless otherwise specified) and must include all necessary elements 
as described in the referenced documentation (See Attachment 1). 

The contractor shall prepare (QAPP) for Task 3 of this work assignment. Tasks added 
under future WA Amendments and may require development of additional QAPPs. All 
QAPPs sball be reviewed and approved by the ARCADIS work assignment leader and. 
QA officer. Once it has obtained their approval, it shall be submitted to the EPA QA 
staff for review and approval. It shall be accompanied by a signature page that is signed. 
by the ARCAD18 work assignment leader and QA officer to show that they have 
reviewed and approved the QAPP. It is the responsibility of the ARCADIS work 
assignment leader to document this process. Upon receipt of the signed QAPP, the EPA 
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work assignment manager and QA manager will review and approve the QAPP and they 
will add their signatures to the signature page. 

Amendment 15/28/12: 

Amendment I revises and adds tasks detailed below. In summary Tasks 1,3, and 4 
are revised and work is stopped on Tasks 5, 6, 7, and 8. 

Tasks and Deliverables:• 

Task 1: Development of a Deployment Plan (original Task 1) 
Under the technical direction of the work assigmnent managqr (WAM), the contractor 
shall participate in project planning activities with EPA and its collaborators for a three 
(3) month demonstration project of active open-path Fourier transforin infi7ared (OP-
FTIR) spectroscopy at a cooperating refinery in Carson City CA with data acquisition to 
begin August l st, 2012. The contractor shall participate in bi-weekly coordination 
meetings that cover deployment and safety planning planing with the primary field study 
team. The Contractor shall identify and recommended the most cost-effective approach 
for obtaining high-quality, automated, near-real-time, spectroscopic and concentration 
data to be delivered to an automated website set up by the contractor or study team. The 
contractor shall prepare a deployment plan for review by the WA manager which 
includes an analysis of all aspects of proposed instrumentation, infrastructure, safety, data 
processing and handling, equipment deployment and insurance, quality assuran'ce 
ovcrsight, roles and responsibilities of parties, and preliminary schedule including 
deployment options. Regarding technology selection, prpference shall be given to testing 
of most advanced (new to market) technology with highest degree of automation. 

Original deliverable: The deploymentplan shall be delivered by May 15 Ih 
 2012. 

Amendment 1 revision to Task 1: Due to site access issues with regard to placement of 
the retoreflecto ' r on the property of the refinery (necessary for deployment of active Op-
FTIR), the contractor shall pursue project planning with a scanning passive OP-FTIR 
imaging system which does not require a retroreflector. The contractor shall plan on a 
two month deployment of the technology with a starting date target of August 31 ", 2012. 
The system shall be designed for near-real time alanning a data upload-to a secure 
website. 

Revised deliverable: The deployment plan shall be delivered by June 27'h, 2012. 

Task  2:  Development of a QAPP (original Task 2) , 
Under the technical direction of the WAM, the contractor shall develop a quality 
assurance project plan (QAPP) for the field deployrnent detailed in Taskl. The QAPP 
shall be a Category III level and must include all necessary elements as described in the 
referenced documentation (See Attachment 1). The QAPP shall include detailed analysis 
and operation SOPs for the selected FTIR system. The QAPP shall include procedures 

N 
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for time synchrom'zation of the FTIR system with other components of the fenceline 
monitoring demonstration study. The QAPP shall include full details on the automated 
data analysis and reporting procedures and post analysis quality assurance data 
processing tasks. The QAPP shall include roles and responsibilities for the FTIR 
operation in the context of the larger project. 

Original deliverable: The QAPP shall be delivered 30 days after WAM approval of the 
deploymentplan. 

Amendment 1 revision to Task 2: No change to Task 2 

Task  3:  Execution of fleld study and delivery of data package (original Task 2) 

The contractor shall execute the field study as per approved QAPP developed in Task 2. 
The study duration shall be 3 months starting August l' t  2012. 

Original deliverables: Yhe 3-monthfield study shall be completed, equipment removed, 
and the quality assured data package delivered by November 3e 2012. Thedata 
package shall include all concentration and atmospheric information, QA records, and 
FTIR spectra in nativeformats acquired during the study. The data package shall a 
summary of real-time data and data quality indicators along with brief descriptions of 
instrument operation issues and corrective actions taken 

Amendment I revision to Task 3: The contractor shall execute the field study as per 
approved QAPP developed in Task 2. The study duration shall be 2 months starting 
August 3 l' t  2012. 

Revised deliverables: The 2-monthfield study shall be completed, equipment removed, 
and the quality assured data package delivered by December 30 th  2012. Ae data 
package shall include all concentration and atmospheric information, QA records, and 
FTIR spectra in nativeformats acquired during the study. The data package shall a 
summary of real-time data and data quality indicators along with brief descriptions of 
instrument operation issues and corrective actions taken. 

Task 4: DUVOS point monitor build (original Task 4) 
Under the technical direction of the WAM, the contractor shall completed work to build 
one field prototype version of the DLTVOS point monitor system including calibration 
check gear. The contractor shall utilize existing equipment where possible and shall 
develop a separate cost analysis for this task. 

Original Deliverable: The datefor system completion shall be June 30' h  2012. 

Amendment I revision to Task 4: Revised Deliverable due to EPA design delays. 

Revised deliverable: The datefor system completion shall be September 30 th  2012. 

Task 5: Respond to comments on R5 GMAP report (original Task 5) 
See WA 2-59 for background infonnation. The contractor shall respond to EPA - 
comments on the report delivered under WA 2-59 (March, 2012) which summarized the 
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transfer GMAP tecbnology to EPA Region 5 and the joint field test conducted in May 
2011. The contractor shall develop a separate cost analysis for this task. 

Original deliverable: Responses to comments and the revised report shall be delivered 30 
days after receipt of comments. 

Amendment I revision to Task 5: Stop work on Task 5. Due to a change in report 
strategy, EPA will incorporate select infonnation delivered into a comprehensive report 
on GMAP technology development and transfer and methods and therefore no work to 
revise the R5 report will be required. Because comments where not provided to the 
contractor, this separately budgeted task under the contractor work plan shall be removed 
from the revised work plan. 

Task 6: Respond to comments on FLIR database (original Task 6) 
See WA 2-63 for background infon -nation. The contractor shall respond to EPA 
comments on the FLIR infrared camera database delivered under WA 2-59 (March, 
2012). The contractor shall develop a separate cost analysis for this task. 

Original deliverable: Responses to comments and the revised database shall be delivered 
30 days after receipt of comments. 

Amendment I revision to Task 6: Stop work on Task 6. Due to a change in report 
strategy, EPA will incorporate select inforTnation received in the previous deliverable into 
a combined report on FLIR and related 20 10 and 2011 GMAP field studies and therefore 
no work to revise the FLIR infrared camera database will be reqilired at this time. 
Because comments where not provided to the contractor, this separately budgeted task 
under the contractor work plan shall be removed from the revised work plan provided in 
response to Amendment 1. 

Task 7: Respond to comments and Revise GMAP tool and Geospatial database 
(original Task 7) 
Under WAs 2-43 and 2-59, GMAP databases and visualization tools were developed and 
delivered (March 2012). The contractor shall respond to EPA comments on these 
products and revise them as per these comments. The contractor shall develop a separate 
cost analysis for this task. 

30 days after receipt of comments. 

Amendment 1 revision to Task 7: Stop work on Task 7 Due to a change in report 
strategy, EPA will incorporate select information received in the previous deliverable into 
a combined report on FLIR and related 2010 and 2011 GMAP field studies and therefore 
no work to revise the FLIR infrared camera a database will be required at this time. 
Because comments where not provided to the contractor, this separately budgeted task 
under the contractor work plan shall be removed in the revised work plan provided in 
response to Amendment 1. 

El 
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Task 8: Respond to comments on GMAP REQ DA methods development package 
(Original Task 8) 
See WA 2-43 for background information. Under WA 2-43, a method development 
package for the GMAP REQ DA was delivered (March, 2012). The contractor shall 
respond to EPA comments on these products and revise them as per these comments. 
The contractor shall develop a separate cost analysis for this task. 

Original deliverable: Responses to comments and the revised GMAP REQ DA OTM 
method and design package shall be delivered 30 days after receipt of comments. 

Amendment 1 revision to Task 8: Stop work on Task 8. Due to a change in reporting 
and method development strategy, EPA will incorporate select information delivered into 
a comprehensive report on GMAP technology development and transfer and methods and 
therefore no work to revise the GMAP REQ DA OTM method will be required. Because 
comments where not provided to the contractor, this separately budgeted task under the 
contractor work plan shall be removed in the revised work plan provided in response to 
Amendment 1. 

ATTACHMENT #1 
TO THE STATEMENT OF WORK (SOW) 

NRMRL Quality Assurance (QA) Requirements 
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In accordance with EPA Order 5360.1 A2, confonnance to ANSFASQC E4 must be 
demonstrated by submitting the quality documentation specified herein. All quality 
documentation shall be submitted to the Govemment for review. The Govemment will 
review and return the quality docurnentation, with comments, and indicate approval or 
disapproval. If the quality Oocumentation is not approved, it must be revised to address 
all comments and shall be resubmitted to the Govemment for approval. Work involving 
environmental data collection, generation, use, or reporting shall not commence until the 
Goven-iment has approved the quality documentation. The quality documentation shall 
be submitted to the Govemment at least thirty (30) days prior tothe beginning of any 
envirom-nental data gathering or generation activity in order to allow sufficient time for 
review and revisions to be completed. After the Govermnent has approved the quality 
documentation, the Contractor shall also implement it as written and approved by the 
Govemment. Any EPA-funded project/program may be subject to a QA audit. 

❑ 	NRMRL=s Quality System Specifications: 

(1) a description of the organization=s Quality System (QS) and infonnation 
regarding how this QS is documented, conununicated and implemented; 

(2) an organizational chart showing the position of the QA function; 

(3) delineation of the authority and responsibilities of the QA function; 

(4) the background and experience of the QA perso -nnel who will be assigned 
to the project; and 

(5) the organization=s general approach for accomplishing the QA 
specifications in the SOW. 

❑ 	Quality Management Plan: prepared in accordance with R-2 - EPA 
Requirements for Quality Management Plans (EPA/240/B-0 1 /002) March, 2001, 
htlp://www.epa.gov/quali

`
t

`Y" ` """/"""
qs-docs/r2-final.pd 

TO BE SUBMITTED POST-AWARD (mark all that apply): 

F 	NRMRL=s Quality System Specifications: 

(1) a description of the organization=s Quality System (QS) and infonnation 
regarding how this QS is documented, communicated and implemented; 

(2) an organizational chart showing the position of the QA fanction; 

(3) delineation of the authority and responsibilities of the QA function; 

ei 
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(4) the background and experience of the QA personnel who will be assigned 
to the proj ect; and 

(5) the organization=s general approach for accomplishing the QA 
specifications in the SOW. 

❑ 	Quality Management Plan: prepared in accordance with R-2 - EPA 
Requirements for Quality Management Plans (EPA/240B-01/002) March, 2001, 
http://www.epa.gov/quality/qs-docs/r2-final.pd  

❑ 	Category I or II Quality Assurance Project Plan (QAPP): prepared in 
accordance with R-5 - EPA Requirements for QA Project Plans 
(EPA/240/B-01/003) March, 2001 
http://www.epa.gov/quality/qs-docs/r5-final.pdf  

X 	Category III or IV QAPP: prepared in accordance with applicable 
sections of the following NRMRL QAPP Requirements List(s) which is(are) 
included in this attachment: 

X 	QAPP Reguirements for Measurement  Projects 

X 	QAPP Requirements for Secondary Data Projects 

❑ 	QAPP Requirements for Research Model Development and 
Application Projects 

❑ 	QAPP Requirements for Software Development Projects 

X 	QAPP Requirements for Method Development Projects 

❑ 	QAPP Requirements for Design, Construction, and Operation of 
Environmental Technology Projects 

ADDITIONAL QA RESOURCES: 

EPA=s Quality System Website:  httn://www.ena.gov/guality/  
EPA=s Requirements and Guidance Documents: 
http://www.epa.gov/guality/ga  docs.html 

NRMRL QAPP REQUIREMENTS FOR MEASUREMENT 
PROJECTS 

7 
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GENERAL REQUIREMENTS: Include cover page, distribution list, approvals, and 
page numbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA 
category, organization responsible for QAPP preparation, and date. 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 	Describe the process and/or environmental system to be evaluated. 
1.2 	State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 	Identify all project personnel, including QA, and related responsibilities for 
each participating organization, as well as their relationship to other project 
participants. 

2.2 	Include a project schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 	Describe the sampling and/or experimental design that will be used to 
generate the data needed to evaluate the proj ective obj ective(s). A description 
of the design should include the types and numbers of samples (including QC 
and reserve samples), the design of the sampling network, sample locations 
and frequencies, and the rationale for the design. 

3.2 	Identify the process measurements (e.g., flow rate, temperature) and specific 
target analyte(s) for each sample type. 

3.3 	Describe the general approach and the test conditions for each experimental 
phase. 

4. SAMPLING PROCEDURES 

4.1 	Describe any known site-specific factors that may affect sampling procedures 
as well as all site preparation (e.g., sampling device installation, sampling port 
modifications, achievement of steady-state) needed prior to sampling. 

4.2 	Describe or reference each sampling procedure (including a list of equipment 
needed and the calibration of this equipment as appropriate) to be used. 
Include procedures for homogenizing, compositing, or splitting of samples, as 
applicable. 

4.3 	Provide a list of sample containers, sample quantities to be collected, and the 
sample amount required for each analysis, including QC sample analysis. 

: 
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4.4 	Specify sample preservation requirements (e.g., refrigeration, acidification, 
etc.) and holding times. 

4.5 	Describe the method for uniquely numbering each sample. 
4.6 	Describe procedures for packing and shipping samples, including procedures 

to avoid cross-contamination, and provisions for maintaining chain-of-custody 
(e.g., custody seals and records), as applicable. 

5. MEASUREMENT PROCEDURES 

5.1. 	Describe in detail or reference each process measurement or analytical method 
to be used. If applicable, identify modifications to EPA-approved or similarly 
validated methods. 

5.2. 	If not provided in Section 5.1 or the referenced method, include specific 
calibration procedures, including linearity checks and initial and continuing 
calibration checks. 

6. QUALITY METRICS (QA/QC CHECKS) 

6.1. 	For each process measurement and analytical method, identify the required 
QC checks (e.g., blanks, control samples, duplicates, matrix spikes, 
surrogates), the frequencies for performing these checks, associated 
acceptance criteria, and corrective actions to be performed if acceptance 
criteria are not met. 

6.2. 	Any additional project-specific QA objectives (e.g., completeness, mass 
balance) shall be presented, including acceptance criteria. 

7. DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

7.1 	Identify the data reporting requirements, including data reduction procedures 
specific to the project and applicable calculations and equations. 

7.2 	Describe data validation procedures used to ensure the reporting of accurate 
proj ect data. 

7.3 	Describe how the data.will be summarized or analyzed (e.g., qualitative 
analysis, descriptive or inferential statistics) to meet the project objective(s). 
7.3.1 If descriptive statistics are proposed, state what tables, plots, and/or 

statistics (e.g., mean, median, standard error, minimum and maximum 
values) will be used to summarize the data. 

7.3.2 If an inferential method is proposed, indicate whether the method will 
be a hypothesis test, confidence interval, or confidence limit and 
describe how the method will be performed. 

7.4 	Describe data storage requirements for both hard copy and electronic data. 

8. REPORTING 

x 
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8.1 	List and describe the deliverables expected from each project participant 
responsible for field and/or analytical activities. 

	

8.2 	Specify the expected final product(s) that will be prepared for the project (e.g., 
journal article, final report). 

9. REFERENCES 

Provide references either in the body of the text as footnotes or in a separate section. 
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SOW: Fenceline and Fugitive Emissions Measurement Techniques 
EP-C-09-027 WA 3-17, Amendment 2 

Background: 

Reducing fugitive emissions of hazardous air pollutants (HAPs), other volatile organic 
compounds (VOCs), and certain inorganic gases from industrial facilities is an ongoing 
priority for EPA and our state and local co-regulators. Unlike stack emissions, fugitive 
releases are difficult to detect due to the spatial extent and inherent temporal variability of 
the potential sources. Yet, there are many regulatory requirements pursuant to the Clean 
Air Act (CAA) that are intended to limit the nature and extent of fugitive emissions 
without the benefits of area-wide emissions detection. For example, manual leak 
detection and repair (LDAR) programs using hand-held detectors, pursuant to the CAA 
and the implementing regulations at 40 C.F.R. subparts 61 and 63, help to limit fugitive 
emissions, however LDAR surveys are time-consuming and rely on attention to work 
practices that are often conducted poorly. 

Fenceline and process monitoring by optical remote sensing (ORS), infrared cameras, 
mobile measurement, and emerging sensor techniques can augment existing LDAR 
programs by providing near real-time gas emissions data. Time-integrated passive 
sampling techniques are also important new fenceline screening technology approaches 
The detection of fugitive emission by a time-resolved monitors, coupled with wind 
direction data, can be used by the LDAR workers to pinpoint and repair fugitive leaks 
with short response times, greatly decreasing the potential for emissions. 

This work Assignment (WA) continues previous efforts in the fenceline and fugitive 
emission topic area. Please refer to EP-C-09-027 WA: 2-17, 1-17, 2-36, 2-43, 2-63, 2-59 
for further information on passive sampling, infrared cameras, deep ultraviolet optical 
sensor (DUVOS) technologies, and mobile monitoring with Geospatial Measurement of 
Air Pollution (GMAP) systems. This goal of this WA is to continue development of 
select aspects of these technologies, demonstrate them in the field where possible, and 
document through method development activities. It is envisioned that tasks will be 
added periodically to this WA. 

Work involving collection of environmental data shall not commence until the quality 
assurance documentation has received official approval from the EPA Quality Assurance 
Staff. The Quality Assurance Project Plans (QAPPs) associated with these tasks shall be 
a Category III level (unless otherwise specified) and must include all necessary elements 
as described in the referenced documentation (See Attachment 1). 

Tasks added under future WA Amendments and may require development of additional 
QAPPs. All QAPPs shall be reviewed and approved by the ARCADIS work assignment 
leader and QA officer. Once it has obtained their approval, it shall be submitted to the 
EPA QA staff for review and approval. It shall be accompanied by a signature page that 
is signed by the ARCADIS work assignment leader and QA officer to show that they 
have reviewed and approved the QAPP. It is the responsibility of the ARCADIS work 
assignment leader to document this process. Upon receipt of the signed QAPP, the EPA 
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work assignment manager and QA manager will review and approve the QAPP and they 
will add their signatures to the signature page. 

Amendment 2 action summary 9/03/12: 

Ainendment 2 revises Tasks 2 and 3 and adds new Tasks 9 through 11. Based on 
the deliverable of Task 1(received Aug. 2012), the available deployment options for 
the Carson City refinery project had both technical and project complications that 
could not be addressed with currently available funding. Tasks 2 and 3 are revised 
to reflect new project planning objectives for general fenceline measurement 
projects. 

Task 2: Development of a QAPP and data analysis procedures for open-path 
facility fenceline monitoring 

Under the technical direction of the work assignment manager (WAM), the contractor 
shall develop a quality assurance project plan (QAPP) for open-path equipment 
preparation, installation, operation, and data analysis for facility fenceline monitoring 
applications. The QAPP shall be generalized in form (performance-based) and shall also 
include (as appendices) details on a particular make/model open-path Fourier transform 
infrared (FTIR) and ultraviolet (UV) systems to be specified by the WAM. These 
appendices shall be in the form of standard operating procedures (SOPs) for the 
make/model specified and shall include sufficient engineering and operation description 
to fully detail operation and data analysis for a real-time facility fenceline monitoring 
deployments. The QAPP shall include in-field operation data quality assurance 
procedures in generalized terms (performance-based) and shall also include specific and 
detailed procedures for the FTIR UV systems to be specified by the WAM. 

The QAPP shall be a Category III level and must include all necessary elements as 
described in the referenced documentation (see attachment 1). The QAPP shall be 
generalized with regard to roles and responsibilities of project participants. The 
contractor shall itemize hours and cost estimates for this task in the revised workplan. 

Revised Deliverable: The QAPP shall be delivered by October 31, 2012. 

Task 3: Support of fenceline monitoring projects 

The contractor shall provide support to EPA's fugitive and area source group in the 
general development, preparation, and maintenance of fenceline measurement equipment. 
The contractor shall support the development of data analysis procedures for fenceline 
measurements and in the processing and analysis of fenceline data. The contractor shall 
revise and update fenceline measurement SOPs as required. The contractor shall provide 
data analysis support as required. The contractor shall provide short-form data analysis 
summary reports, including QA summaries, and raw/processed files and fits for data 
provided to the contractor on an as required basis. The contractor shall itemize hours and 
cost estimates for this task in the revised workplan. 
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Revised Deliverable: Data reports/packages shall be delivered 30 days after receipt of 
data or by March, 2013. 

New Tasks added in Amendment 2(9/3/12) 

Task 9: Selection, development, testing, and deployment of low-cost sensors for 
facility fenceline measurements 

Task 9.1: Under the technical direction of the WAM, the contractor shall research low 
cost sensors for acquisition consideration for the purpose of integration into a stand-alone 
package for use in a 6-month field campaign to be performed in conjunction with Task 10 
of this work assignment. The evaluation shall include non-speciated and benzerie- 
specific technologies. Technical details regarding the selection of the sensor(s) for 
purchase and the plan for their configuration in to a fieldable form shall be approved by 
the WAM prior to the contractor acquiring the sensor(s). The contractor shall attempt to 
leverage technical developments of WA 3-64 where possible and cost effective. The 
contractor shall investigate incorporation of the DUVOS system developed in Task 4 as a 
possible sensor technology. The package shall include remote data communication and 
monitoring capability. The package shall include all ancillary species measurements data 
to correct for anticipated interferences and include metrological measurements necessary 
for successful interpretation of the data in a fenceline monitoring field deployment. After 
preliminary review of options, the contractor shall provide an engineering plan for the 
selected sensor(s) package build including cost estimates. 

Task 9.2: Upon approval of the sensor package build plan, the contractor shall develop a 
quality assurance project plan (QAPP) for pre-deployment evaluation of the sensor 
package. The contractor shall acquire the sensor components and other required 
equipment and construct the sensor package (if necessary). After acquisition of the 
sensor(s) and incorporation into a fieldable form, the contractor shall perform pre-
deployment testing and evaluation of the sensor package systems and produce a test 
report to be included in the amended QAPP for field demonstration. 

Task 9.3: Upon approval of the pre-deployment testing of sensor package performance 
by the WAM, the contractor shall amend the QAPP prepared under Task 10 of this work 
assignment to include deployment of the sensor package as part of the field trail. Upon 
approval of the amended QAPP, the contractor shall execute a six month demonstration 
of the sensor package. The contractor shall provide remote access to the sensor package 
to the WAM and continually review data to determine if corrective action is required. 
The contractor shall provide a short-form report including QA and data package to the 
WAM after the field deployment. 

The QAPP shall be a Category III level and must include all necessary elements as 
described in the referenced documentation (see attachment 1). 

The contractor shall itemize hours and cost estimates for each element this task in the 
revised workplan. 

3 
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Deliverables 

(1) Task 9.1: The engineering build plan shall be received by October 12, 2012 

(2) Task 9.2: The pre-deployment testing QAPP(approved), sensor package build, and 
pre-deployment sensor package testing report shall be complete within 60 days after 
approval of the engineering build plan by the WAM. 

(3) Task 9.3: The field testing QAPP amendment (approved) and full initiation of f eld 
testing shall occur within 60 days of approval of the pre-deployment sensor package 
testing report by the WAM. 

Task 10: Development of a deployment plan and QAPP for passive sampler 
fenceline studies 

Under the technical direction of the WAM, the contractor shall participate in project 
planning activities with EPA and its collaborators for a one year demonstration project of 
passive sampler and in an area of Philadelphia PA, near an operating refinery starting in 
the winter of 2012. The contractor shall support discussions of potential co-deployment 
of the of low-cost sensor technologies (Task 4, Task 9). The contractor shall support 
discussions for potential open-path data analysis support of data acquired by study 
collaborators (Task 3). The contractor shall participate in bi-weekly coordination 
meetings that cover deployment and safety planning with the primary field study team. 

Task 10.1: The contractor shall identify and recommended the most cost-effective 
approach for executing the primary objective of a multi-site passive sampler deployments 
(detailed below) including acquisition of all ancillary data and specification of any 
required subcontracts. The contractor shall produce a deployment plan for review and 
approval of the WAM. The deployment plan shall contain itemized costs of project 
elements such as contractor sampler switch-out, outside laboratory analytical and open- 
path spectrum analysis costs, and equipment needs. The deployment plan will outline 
areas of leverage for potential inclusion of low-cost sensor technologies into the field 
study (Task 9). 

The passive sampler study shall assume six (6) deployment locations. It is probable that 
four (4) of the deployment locations (sites) will be in Philadelphia PA with the other two 
(2) at alternate locations shall be discussed with the contractor (TBD). For initial 
planning purposes, it shall be assumed that each of the deployments sites shall include 
eight (8) collocated Carbopack X sampling tubes including duplicates and field blanks. 
The deployments shall be for two (2) weeks in duration for a period of one year and 
analysis shall include the following compound list: 

1,2-Dichloro-1,1,2,2-tetrafluoroethane 
1,3-Butadiene 
Trichlorofluoromethane 
1, 1 -Dichloroethene 
1, 1,2-Trichloro- 1,2,2-trifluoroethane 
1, 1 -Dichloroethane 
cis-1,2-Dichloroethene  
1,2-Dichloroethane 
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1, 1, 1 -Trichloroethane 
Benzene 
Carbon tetrachloride 
1,2-Dichloropropane 
Trichloroethene 
Toluene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
Styrene 
o-Xylene 
4-Ethyltoluene 
1, 3 , 5 -Trimethybenzene 
m-Dichlorobenzene 
p-Dichlorobenzene 
o-Dichlorobenzene 

It shall be assumed that two (2) of the sites shall include canister acquisitions for 
comparison purposes. 

Task 10.2 : Upon approval of the deployment plan (Task 10.1), the contractor shall 
develop a quality assurance project plan (QAPP) for execution of the one-year field. The 
QAPP shall be a Category III level and must include all necessary elements as described 
in the referenced documentation (See Attachment 1). 

Task 10.3 : Upon approval of the QAPP (Task 10.2) and completion of all preparation - 
details and safety plans, the contractor shall execute the field study as per the QAPP. The 
contractor shall provide monthly status updates to the team. Final reporting on the 
project shall be tasked under Option Period 4. 

Deliverables 

(1) Task 10.1: The deployment plan shall be received by October 19, 2012. 

(2) Task 10.2: The QAPP (approved) and field preparations shall be complete within 60 
days after approval of deployment plan by the WAM. 

(3) Task 10.3: The field testing shall be initiated within 45 days of approval of the QAPP. 
Monthly update reports shall be provided starting 30 days after field study initiation. 

The contractor shall itemize hours and cost estimates for each element this task in the 
revised workplan. 

Task 11: Infrared camera report and database 

The contractor shall expand upon work from previous WAs to compile a comprehensive 
report and video database for infrared camera observations. The report shall include 
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camera comparisons, an analysis of potential calibration schemes, and a review of 
technical operation principals. The report shall include a review or current operation 
procedures and improved quality assurance procedures. The report shall include an 
analysis of factors affecting detection sensitivity. The report shall include a summary of 
the expanded data base and updated image files and video files which can be accessed via . 
hyperlink from report descriptions. The report shall be in EPA ORD format for public 
release upon completion of the peer review process. 

The report and database shall be received by 1131113. 

The contractor shall itemize hours and cost estimates for each element this task in the 
revised workplan. 

ATTACHMENT #1 
TO THE STATEMENT OF WORK (SOW) 

NRMRL Quality Assurance (QA) Requirements 

C~ 



SOW EP-C-09-027 WA 3-17 	 SOW Version Date: 09/04/12 

In accordance with EPA Order 5360.1 A2, conformance to ANSI/ASQC E4 must be 
demonstrated by submitting the quality documentation specified herein. All quality 
documentation shall be submitted to the Government for review. The Government will 
review and return the quality documentation, with comments, and indicate approval or 
disapproval. If the quality documentation is not approved, it must be revised to address 
all comments and shall be resubmitted to the Government for approval. Work involving 
environmental data collection, generation, use, or reporting shall not commence until the 
Government has approved the quality documentation. The quality documentation shall 
be submitted to the Government at least thirty (30) days prior to the beginning of any 
environmental data gathering or generation activity in order to allow sufficient time for 
review and revisions to be completed. After the Government has approved the quality 
documentation, the Contractor shall also implement it as written and approved by the 
Government. Any EPA-funded project/program may be subject to a QA audit. 

TO BE SUBMITTED PRE-AWARD: 

❑ 	NRMRL=s Quality System Specifications: 

(1) a description of the organization=s Quality System (QS) and information 
regarding how this QS is documented, communicated and implemented; 

(2) an organizational chart showing the position of the QA function; 

(3) delineation of the authority and responsibilities of the QA function; 

(4) the background and experience of the QA personnel who will be assigned 
to the project; and 

(5) the organization=s general approach for accomplishing the QA 
specifications in the SOW. 

❑ 	Quality Management Plan: prepared in accordance with R-2 - EPA 
Requirements for Quality Management Plans (EPA/240/B-01/002) March, 2001, 
http://www.epa.gov/quality/qs-docs/r2-final.pdf  

TO BE SUBMITTED POST-AWARD (mark all that apply): 

❑ 	NRMRL=s Quality System Specifications: 

(1) a description of the organization=s Quality System (QS) and information 
regarding how this QS is documented, communicated and implemented; 

(2) an organizational chart showing the position of the QA function; 

(3) delineation of the authority and responsibilities of the QA function; 
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(4) the background and experience of the QA personnel who will be assigned 
to the proj ect; and 

(5) the organization=s general approach for accomplishing the QA 
specifications in the SOW. 

❑ 	Quality Management Plan: prepared in accordance with R-2 - EPA 
Requirements for Quality Management Plans (EPA/240/B-01/002) March, 2001, 
http://www.el)a.gov/quality/qs-docs/r2-final.l)df  

❑ 	Category I or II Quality Assurance Project Plan (QAPP): prepared in 
accordance with R-5 - EPA Requirements for QA Project Plans 
(EPA/240/B-01/003) March, 2001 
http://www.epa.gov/quality/qs-docs/r5-final.pd  

X 	Category III or IV QAPP: prepared in accordance with applicable 
sections of the following NRMRL QAPP Requirements List(s) which is(are) 
included in this attachment: 

X 	QAPP Requirements for Measurement Projects 

X 	QAPP Requirements for Secondary Data Projects 

❑ 	QAPP Requirements for Research Model Development and 
Application Projects 

❑ 	QAPP Requirements for Software Development Projects 

X 	QAPP Requirements for Method Development Projects 

❑ 	QAPP Requirements for Design, Construction, and Operation of 
Environmental Technology Projects 

ADDITIONAL QA RESOURCES: 

EPA=s Quality System Website:  httn://www.epa.gov/guality/  
EPA=s Requirements and Guidance Documents: 
http://www.epa.gov/guality/ga  docs.html 

NRMRL QAPP REQUIREMENTS FOR MEASUREMENT 
PROJECTS 
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GENERAL REQUIREMENTS: Include cover page, distribution list, approvals, and 
page numbers. 

0. COVER PAGE 

Include the Division/Branch, project title, revision number, EPA technical lead, QA 
category, organization responsible for QAPP preparation, and date. 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 	Describe the process and/or environmental system to be evaluated. 
1.2 	State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 	Identify all project personnel, including QA, and related responsibilities for 
each participating organization, as well as their relationship to other project 
participants. 

2.2 	Include a proj ect schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 	Describe the sampling and/or experimental design that will be used to 
generate the data needed to evaluate the proj ective obj ective(s). A description 
of the design should include the types and numbers of samples (including QC 
and reserve samples), the design of the sampling network, sample locations 
and frequencies, and the rationale for the design. 

3.2 	Identify the process measurements (e.g., flow rate, temperature) and specific 
target analyte(s) for each sample type. 

3.3 	Describe the general approach and the test conditions for each experimental 
phase. 

4. SAMPLING PROCEDURES 

4.1 	Describe any known site-specific factors that may affect sampling procedures 
as well as all site preparation (e.g., sampling device installation, sampling port 
modifications, achievement of steady-state) needed prior to sampling. 

4.2 	Describe or reference each sampling procedure (including a list of equipment 
needed and the calibration of this equipment as appropriate) to be used. 
Include procedures for homogenizing, compositing, or splitting of samples, as 
applicable. 

4.3 	Provide a list of sample containers, sample quantities to be collected, and the 
sample amount required for each analysis, including QC sample analysis. 

E 
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4.4 	Specify sample preservation requirements (e.g., refrigeration, acidification, 
etc.) and holding times. 

4.5 	Describe the method for uniquely numbering each sample. 
4.6 	Describe procedures for packing and shipping samples, including procedures 

to avoid cross-contamination, and provisions for maintaining chain-of-custody 
(e.g., custody seals and records), as applicable. 

5. MEASUREMENT PROCEDURES 

5.1. 	Describe in detail or reference each process measurement or analytical method 
to be used. If applicable, identify modifications to EPA-approved or similarly 
validated methods. 

5.2. 	If not provided in Section 5.1 or the referenced method, include specific 
calibration procedures, including linearity checks and initial and continuing 
calibration checks. 

6. QUALITY METRICS (QA/QC CHECKS) 

6.1. 	For each process measurement and analytical method, identify the required 
QC checks (e.g., blanks, control samples, duplicates, matrix spikes, 
surrogates);  the frequencies for performing these checks, associated 
acceptance criteria, and corrective actions to be performed if acceptance 
criteria are not met. 

6.2. 	Any additional project-specific QA objectives (e.g., completeness, mass 
balance) shall be presented, including acceptance criteria. 

7. DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT 

7.1 	Identify the data reporting requirements, including data reduction procedures 
specific to the proj ect and applicable calculations and equations. 

7.2 	Describe data validation procedures used to ensure the reporting of accurate 
proj ect data. 

7.3 	Describe how the data will be summarized or analyzed (e.g., qualitative 
analysis, descriptive or inferential statistics) to meet the project objective(s). 
7.3.1 If descriptive statistics are proposed, state what tables, plots, and/or 

statistics (e.g., mean, median, standard error, minimum and maximum 
values) will be used to summarize the data. 

7.3.2 If an inferential method is proposed, indicate whether the method will 
be a hypothesis test, confidence interval, or confidence limit and 
describe how the method will be performed. 

7.4 	Describe data storage requirements for both,hard copy and electronic data. 

8. REPORTING 
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8.1 	List and describe the deliverables expected from each project participant 
responsible for field and/or analytical activities. 

	

8.2 	Specify the expected final product(s) that will be prepared for the project (e.g., 
journal article, final report). 

9. REFERENCES 

Provide references either in the body of the text as footnotes or in a separate section. 
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Contract: EP-C-09-27 
Option 3 

WA number: 3-18 

Statement of Work 

PFOA Aged Article Testing (Phase II) 

I. Background and Objective 

This WA is a continuation of WA 2-18. 

Perfluorooctanoic acid (PFOA) is a surfactant associated with fluoropolymer and fluorotelomer 
products, and can cause developmental and other adverse effects in laboratory animals. It has 
been found at very low levels both in the environment and in the blood of the general U.S. 
population. Investigators have recently reported that PFOA concentrations in indoor air are much 
higher than those in ambient air. This finding suggests that some consumer products may be 
major PFOA sources in the indoor environment, and that indoor exposure (e.g., inhalation of 
dusts and dermal contact with consumer products) may constitute a significant portion of the 
total exposure to PFOA among the general population. It is known that a wide range of 
consumer products, also known as articles of commerce (AOCs) may contain PFOA. For 
instance, according to a recent study, one square meter of carpet treated with fluorotelomer-based 
stain repellent solutions may contain several hundred micrograms of PFOA. However, the role 
of these common consumer products on human exposure remains unclear, and there is no 
information on the release of PFOA during the life cycle of AOCs. EPA's Office of Pollution 
Prevention and Toxic (OPPT) is currently evaluating the potential health risks associated with 
PFOA and its analogues, collectively known as perfluorocarboxylic acids (PFCAs). This project 
— PFOA aged article testing — supports OPPT's data needs by: (1) characterizing the source, 
transport, and fate of PFOA in the indoor environment, (2) characterizing the factors that may 
affect PFOA release from consumer products, and (3) examining risk management options for. 
reducing human exposure to PFOA. In the past three years, EPA has completed three reports on 
PFCAs in consumer articles. To further understand the role of consumer articles in human 
exposure, EPA is interested in the presence of PFCA precursors in consumer articles. Under this 
WA, the Contractor shall provide technical support to the Government by developing analytical 
methods for telomer alcohols (a class of PFCA precursors) and determining the concentrations of 
perfluorotelomer alcohols in AOC samples collected from the U.S. open market. 

II. Scope of Work 

Task 1. Development of miscellaneous operating procedures (MOPs) for determination of 
perfluorotelomer alcohols in AOC samples 
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Under the- previous work assignment, the Contractor has conducted exploratory evaluation of the 
analytical methods for deterrnination of perfluorotelomer alcohols in AOC samples. The 
Contractor shall complete this evaluation by developing MOPs for sample extraction and 
analysis. 

Task 2. Detem-lination of perfluorotelomer alcohols in articles of tommerce 

The Contractor shall deterrnine the concentrations of telomer alcohols in AOC samples. The 
Contractor shall select AOC samples for analysis from two sources: (1) the AOC samples that the 
Contractor collected between 2007 and 201 1 under previous work assigm-nents, and (2) newly 
purchased AOC sarnples from the U.S. open market. The AOC categories shall include, but not 
limited to: 

• Pre-treated carpeting 
• Commercial carpet-care liquids 
• Household carpet/fabric-care liquids and foams 
• Treated apparel 
• Treated home textile and upholstery 
• Treated non-woven medical garments 
• Treated floor waxes and stone/wood sealants 
• Treated food contact paper 

The Contractor shall make certain that the AOC samples collected cover both domestic and 
imported products (roughly 1: 1). The WAM will providd further technical details to the 
Contractor no later than May 15, 2012 about the exacI number of samples needed for this study. 

Task  3.  Determination of emissions of perfluorotelomer alcohols from selected articles of 
commerce 

The Contractor shall use the p-CTE Micro-Chamber/Thermal. Extractor to determine the 
emissions of perfluorotelomer alcohols. The Contractor shall conduct tests in two steps: (1) 
deterrnine the detection limit of the micro chamber method and (2) if feasible, determine the 
emission rates of major perfluorotelomer alcohols from a minimum of 12 AOC samples that 
contain high concentrations of perfluorotelomer alcohols. 

KNOX,  ~ 4 

The Contractor shall provide technical support for this project by following Quality Assurances 
Project Plan (QAPP)for Evaluation ofPFAA Releasefrom Articles of Commerce (AOCs) — 
Phase I• Market Monitoring of PFAA Content in New A OCs and Evaluation of Carpet-Care 
Liquids and Cleaning Methods and approved SOPs, including the MOPs described in Task 1. 
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The contractor shall adhere to the QA requirements as delineated in Attachment #1 to the 
Statement of Work. Work shall not commence until the quality assurance documentation has 
received official approval from the EPA Quality Assurance Staff. 

IV. Acceptance Criteria and Management Controls 

The Contractor shall either submit to the WAM a project status report every two -weeks or, 
altematively, report the status orally at the bi-weekly tewn meeting, 

The Contractor shall alert the WAM in advance when it expects a substantial delay in completing 
the task or submitting the deliverable. 

V. Deliverables 

1. MOPs for determination of perfluorotelomer alcohols in AOC samples, due May 15, 
2012. 

2. The Contractor shall create and maintain all sample records by using computer program 
STRACK-H located in the scientific data share \NRMRL — Guo2. The complete sample 
records for this performance period are due by the end of this performance penod. 

3. The Contractor shall submit the Test Summary Data Sheets (in Microsoft Excel) within 
two weeks after a test is completed. Before submitting the data, the Contractor shall 
conduct a preliminary data quality review. Each data file shall include the sianature of the 
reviewer and review date. 

VI. Personnel 

It is recommended that this Work Assignment be lead by a scientist or engineer with experience 
in product testing. A analytical chemist who is familiar with GC/MS and LC/MS/MS is required. 

VII. Work Assignment Manager Designation 

The Work Assignment Manager is: 

Dr. Zhishi Guo 
U.S. Environmental Protection Agency 
National Risk Management Research Laboratory 
Air Pollution Prevention and Control Division 
Indoor Environment Management Branch 
Mail Code E305-03 
Research Triangle Park, NC 27711 
Telephone: 919-541-018 5 
Fax: 919-541-2157 
E-mail: guo.zhishi@epamail.epa.gov  
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The Altemate WA COR is: 

Dr. Xiaoyu Liu 
U.S. Environmental Protection Agency 
National Risk Management Research Laboratory 
Air Pollution Prevention and Control Division 
Indoor Environment Management Branch 
Mail Code E305-03 
Research Triangle Park, NC 27711 
Telephone: 919-541-2459 
Fax: 919-541-2157 
E-mail: liu.xiaoyu@epamail.epa.gov  

VIII. Work Assignment Duration 

The period of performance for this work assignment is from the date this work assignment is 
issued through March 31, 2013. 
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kadocumenhad.00mmunicmbadmndknplemanhed; 
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(3)d*UneaUwnoftheouthmrityandvoopmnoibiUtieooftheQAhmnctiwn; 
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Attachment#1tVSOWhor MeasunememtProjectn 	 Pmge1-mf 3 



X QAPP Requirements for Measurement Projects 

❑ QAPP Requirements for SecondaryData Projects 

❑ QAPP Requirements for Research Model Development and/or Application Projects 

❑ QAPP Requirements for Software Development Projects 

❑ OAPP Requirements for Method Development Projects 

❑ OAPP Requirements for Design, Construction, and/or Operation of Environmental 
Technology Projects 

ADDiTIONAL QA RESOURCES: 

EPA's Quality System Website: http://www.epa.gov/quality/  
EPA's Requirements and Guidance Documents: http://www.epa.gov/quality/ga  docs.html 

NRMRL QAPP REQUIREMENTS FOR MEASUREMENT PROJECTS 

GENERAL REQUIREMENTS: 

Include cover page, distribution list, approvals, and page numbers. 

0. COVER PAGE 

[PI 	I a I  rw  I I LO]  am 17— 

1. PROJECT DESCRIPTION AND OBJECTIVES 

1.1 Describe the process and/or environmental system to be evaluated. 
1.2 State the purpose of the project and list specific project objective(s). 

2. ORGANIZATION AND RESPONSIBILITIES 

2.1 Identify all project personnel, including QA, and related responsibilities for each participating 
organization, as well as their relationship to other project participants. 

2.2 Include a project schedule that includes key milestones. 

3. SCIENTIFIC APPROACH 

3.1 Describe the sampling and/or experimental design that will be used to generate the data 
needed to evaluate the projective objective(s). A description of the design should include the 
types and numbers of samples (including QC and reserve samples), the ,design of the 
sampling network, sample locations and frequencies, and the rationale for the design. 

3.2 Identify the process measurements (e.g,, flow rate, temperature) and specific target 
analyte(s) for each sample type. 

3.3 Describe the general approach and the test conditions for each experimental phase. 
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4.1 Describe any known 	factornthatmay affect sampling procedures aswel|as all 
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4.5 Deaoribathernethodforuniqua|ynurnbor|ngeanh aomp|e. 
4.8Deaohbmprocmduneaforpaokin0andoh|pVingaarnp|ao.indud|nOVrncedureatoavoidcposs- 
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5 MEAS0REMENT PROCE00RES 

51DeschbeindetaUorrefereoyeachpmceosmeasuremmnt or analytica|methodtobeused.|f 
opp|icob|e.idenbh/modificotionabmEPA-opprovodoraimi|odywa|idatednnethods. 

5.2 |fnotprovdnd inSedion 5.1 orthermfmrenmad mathod, incJude specifiuoo|ibnmtion 
pnooedunas,indudinQUnemrih/nhemksmndiniUa|ondoonUnu1ngco|ibroUoncheoks. 

6 QUALITY METRICS 	CHECKS) 

81For each process measurement and analytical method, identify the required QC checks (e.g, 
b|anku,momhn|samnp|eo.dup|icates ' nnatrixupikeo.aurnogeteu).#)efn*ouenokaofor 
perfonningthemeohecka ' aoaooiotadacoeptanoeorbeho.andcmrrecOveachoostVbe 
perforrnedifmuneptancenriterioerenotnneL 

6.2 Any addiUnna| pnojnot'mpaoi5n QAobjeotives (a.g., comp|etenems '  masm ba|ance) shaU be 
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? DATA ANALYSIS,XNTERPRETATION,AN0MAWAGEN0ENT 

7.1 |dentifythedatarepurtin0requkrernent ,indudingdatyredwctkmprnoeduraospecificbmtho 
project and applicable calculations andaquatioms. 

7.2 Deso|ibedabavo|idedionpro:edunamunedbmenuurmthenmportingofaonunatepnojer±daba. 
7.3 Desoribm hmm the dabo wi|| be ounnrnarized orano|yzad (e.g., qua|ibdive ana/ysis, demcriptive 

or in&omanUo| staUaUoa)to mantthe prVjectobjeotive(o). 
7.3.1- Udescriptivaetadimdkzmona propooed,  obobewhottab|ea. p|ots, ond/or obadmdics (e.g., 
mean.rnedion.atondmndennr ' rninimnumandmoxinnurnve|ues)vviUboumedtoeummarizethe 
dmto. 
7.3.2-UaninferenUa|nmethodispropomad.indicmtewheUhmrthemethodwi||bemhypothesis 
haot.confidenceinbervo|.nrmonfiden:eUmitanddeeoribehowUhemmUhodvviUbe pedbnned. 

7.4 Desoribedata mtoregnnequinamenbahmrboth hovd oopyand e|ectronindobm. 

81 List anddescribethadeliverables expectedfrom each project participantresponsibleior field 
and/oranadvtico|octk/itiem. 

8.28pecifvtheexpeob»dOnm|producKm\#hatwi||bepnepanadforUhepnoject(e.g..jounna|artio|a. 
fina|repoJ). 

9. REFERENCES 

PrVvidereferenceoaitherinthebodymfthetemdas footnotesorinaeeporahe sechun. 
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ATTACHMENT #1 TO STATEMENT OF WORK FOR QA CATEGORY|1 PROJECTS 

NRMRL OA Remuiremmentsend Defnitixns 

|naccordancewithEPACrder 5360.1A2.conformance toANGI/ASQC E4must bedemonstrated by 
submidingthequo|it/ docunnanboUonden:rbadherein. /U|qua|dvdonurnenhahonuhaUbamubmiMadto 
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(heGovernment. 
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nesu|tsoftheworkperfonnedwi||saUofvthaubotodpedbmnanmecritaria. A{JAPPdocumentsproject 
mpecificinformetiVn. 
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docurnent/ng.andoasesain0a||actk/itieoonnduuhad. AOK4Pdocumenbstheovena|| 
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K4onmgement P|ens@inAppendixBoftheNRKARLQK8P. 

QumlitvSystemm - Aqua|hvmysbamisthemeonobvwhichonorgonizationmanoQesdsquo|hvempactsin 
asysbanmetiu.organizedmennarandprnvideoehonnevvorkforp|anning,innp|emnenting,andossemming 
xvorkperfonnedbyanorgenizetionondforuorryin0outrequiredqua|ib/ossurenmsondque|ityoon(ro| 

R-2-EPARequirements forCuality ManagementPlans(EPA/240/B-01002) March.2001 '  
http://www.epa.gov/quality/qs-docs/r2-final.pdf  

R-5-EPAReouirennontshx{28ProjeotPlana(EPA/240/B~01/003)W1arnh.2001 
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Substantive Change - Substantive change is any change in an activity that may alter the quality of data 
being used, generated, or gathered. 

EPA=s Quality System Website: http://www.epa.gov/quality/  

EPA=s Requirements and Guidance Documents: http://www.epa.gov/quality/qa_docs.html  

❑  NRMRL=s Quality System Specifications: 

(1) a description of the organization=s Quality System (QS) and information regarding how this QS is 
documented, communicated and implemented; 

(2) an organizational chart showing the position of the QA function; 
(3) delineation of the authority and responsibilities of the QA function; 
(4) the background and experience of the QA personnel who will be assigned to the project; and 
(5) the organization=s general approach for accomplishing the QA specifications in the SOW. 

Catecgory Level Designations (determines the level of QA reguired): 

❑ Category I Project - applicable to studies performed to generate data used for enforcement 
activities, litigation, or research project involving human subjects. The QAPP shall address all 
elements listed in R-5. 

X Category II Project - applicable to studies performed to generate data used in support of the 
development of environmental regulations or standards. The QAPP shall address all elements listed 
in R-5. 

❑ Category III Project - applicable to projects involving applied research or technology evaluations. 
The QAPP shall address the applicable sections of R-5, as outlined in the NRMRL QAPP 
requirements for the specific project type. 

❑ Category IV Project - applicable to projects involving basic research or preliminary data gathering 
activities. The QAPP shall address the applicable sections of R-5, as outlined in the NRMRL QAPP 
requirements for the specific project type. 

Sucacaested Content for Reciuired Elements of QA Proiect Plans as per R-5: 

GROUP A 	PROJECT MANAGEMENT 

There are nine elements in this group. These address project administrative functions and project 
concerns, goal(s), and approach(es) to be followed. 

Element A1- Title and Approval Sheet 

• 	Project title 
• Organization name 
• 	Names, titles, signatures, and signature dates of the approving officials 

Element A2- Table of Contents 

• Table of Contents; 
• 	List of Figures, Tables, References and Appendices 
• Document control format 

Element A3- Distribution List 
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Names of individuals and organization(s) to receive a copy of the approved OA Project Plan 

Element A4- Project/Task Organization 

• 	List of individuals and organizations involved with the project, identifying their roles and 
responsibilities 

• Documentation of project QA Manager's independence 
• 	Identification of the individual responsible for maintaining the official, approved QA Project Plan 
• Organizational chart showing relationships and lines of communication among project personnel 

Element A5- Problem Definition/Background 

• Statement of specific problem to be solved, decision to be made, or outcome to be achieved 
• Background information 

Element A6- Project/Task Description 

• Summary of work to be performed and products 
• Project schedule 
• 	Maps, tables, etc. showing geographic locations 

Element A7- Quality Objectives and Criteria 

• Outputs from the systematic planning process (e.g., DQOs) used to design the study 
• Measurement performance or acceptance criteria established as part of the study design. These 

relate the quality of data needed to the established limits on the chance of making a decision error or 
of incorrectly answering a study question 

Element A8- Special Training/Certif !cations 

• Description of how the most current approved QA Project Plan will be distributed to project staff 
• 	List of records to be included in the data report package 
• List of any other project docuhients to be produced 
• 	Information on the final disposition of records and documents, including location and retention 

schedule 

Element A9- Documentation and Records 

• Any specialized training or certifications needed by pe rsonnel 
• 	Plans for providing, documenting, and assuring this training 

GROUP B: DATA GENERATION AND ACQLIISITION 

The ten elements in this group address data generation and data acquisition and management, activities. 

Element Bl- Sampling Process Design (Experimental Design) 

Description of project's experimental design 

Element B2- Sainpling Methods 

• Description of sample/data collection procedures 
• List of equipment needed 
• 	Identification of performance requirements 
• 	Description of corrective actions to be taken if problems arise 
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SOW FY 2012-2013 
Period of Performance: 0410112012 — 0 .313112013 
Work Assignment Manager (WAM): Scott A. Moore 
Work Assignment Title: NHEERL Metrology QA Laboratory Support 
Contract Number: EP-C-09-027 
Work Assignment Number: 3-19 

Introduction 

Good Quality Assurance (QA) practice requires that routine operations in a research 
facility be conducted according to prescribed procedures and that data be of known and 
adequate quality. To insure good QA it is necessary that instrumentation be maintained 
in good working condition and that it be checked regularly to assure that it produces 
reliable data. The National Health and Enviromnental Effects Research Laboratory 
(NHEERL) require that QA practices be established and applied to all research 
measurement efforts. The Metrology Laboratory (MetLab) provides QA assistance to 
NHEERL researchers by providing the procedures and the standards to calibrate various 
scientific devices. 

I. Goal/Purpose 

The objective of this Work Assignment (WA) is to provide support to the MetLab. This 
is a facility with the capabilities to check (or audit) the calibration of Environinental 
Protection Agency (EPA) measurement instrumentation. A second objective is to provide 
support for preparing and verifying Perfonnance Evaluation Audit (PEA) samples. The 
overall goal is to assure and document that operations perfonned in EPA facilities 
produce data will be of a known and adequate quality. This work assigriment does not 
pertain to the calibration of facility devices such as smoke detector's, ligbts, or any health 
and safety related devices such as ambient Carbon Monoxide (CO) monitors that alann 
strictly for safety reasons because these are not used to produce data for EPA research 
products. 

11. Background Information 

Data Uses 	Primary users of the products of this WA will be researchers and operators 
of equipment in EPA/NHEERL facilities. Calibration and PEA results can 
be reported in research reports to support or verify findings. 

Lab Site 	Work area is D360-A, D362, and D364-A in EPA's Research Center in 
Research Triangle Park, NC. 

Experience Personnel assigned to this WA must be capable of performing the tasks 
listed in Section III (Tasks), which include electrical work, plumbing, general experience 
with lab equipment and materials, a farniliarity with the calibration of measurement 
devices, and a fundamental understanding of the principals behind the measurements and 



the ability to reduce data and report it according to the Intemational Organization for 
Standardization ISO 17025 "General Requirements for the Competence of Calibration 
and Testing Laboratories" (ISO 17025) standard and the ISO "Guide to the Expression of 
Uncertainty in Measurement" (GUM). 

111. Tasks: Metrology Quality Assurance Laboratory Support for NHEERII, 

Task 1 Lab Equipment and Supplies 

(1) The Contractor shall obtain perforrnance specifications on potential calibration 
equipment. The Contractor shall maintain and upgrade calibration systems and equipment 
as needed. Final decisions regarding upgrading and replacing equipment will be relayed 
to the Contractor in written technical directive through the WAM. 

(2) The Contractor shall maintain MetLab equipment in proper working order. The 
Contractor shall identify calibration needs and ,  ensure that the necessary factory 
equipment calibrations for the MetLab equipment are kept up to date. The Contractor 
shall maintain a record of all maintenance activities. Whenever practically possible the 
calibration data for this equipment shall include National Institute of Standards and 
Technology (NIST) traceable inforination. 

Task  2.  MetLab Operations 

(1) The Contractor shall implement a "Work Request Form" to conforin to ISO 17025 
and the GUM requirements. The Contractor shall insure that the infonnation is correct for 
the Division, Branch, Office location, Naine and Phone number for each requestor. The 
Contractor shall retain a copy of each request via hard copy or digital copy. 

(2) The Contractor shall perforyn measurement device and equipment calibrations that 
conforrn to ISO 17025 and the GUM. The Contractor shall respond to calibration needs 
by giving priority to projects that have time constraints. If calibrations cannot be 
delivered on time because multiple projects have overloaded the ability of the laboratory, 
the WAM shall be notified and then provide written technical direction to the contractor 
for prioritization. The Contractor shall maintain a record and data base of all equipment 
calibrations and cdlibration schedules. 

(3) The Contractor shall develop, document, and implement detailed calibration 
operafing procedures for all laboratory calibration services. 

(4) The Contractor shall assemble and maintain a system of published procedures and 
product infonnation relevant to calibration measurement procedures and measurement 
devices. 



Task 3.  Validation of Procedures and Calibration Tracking System 

The Contractor shall confirrn the current acceptable validation methods for all calibration 
systems used in the MetLab a-nd also for the calibration tracking system. Any 
confirmation of validation -methods should be documented. All database functions that 
are user-programmed shall be tested and the validation documented. Each revision to the 
database software (exclusive of the data in the database) shall have an identifiable 
revision number assigned to it. 

Task 4.  Metrology Quality Assurance Laboratory Support for NUEERL Amb lient 
Air Standards Certifleation 

The Contractor shall perform measurement device and equipment calibrations that 
conforrn to the NHEERL Calibration SOPs or ISO 17025 and the GUM. Some of 
these devices- will be carried to the MetLab for calibration. Other devices can not be 
physically cam'ed to the MetLab facility, therefore the Contractor will need to take 
portable calibration equipment to the NHEER-L Lab to perfonn the calibration. The 
Contractor shall maintain a record and data base of all equipment calibrations and 
calibration schedules. The following devices from NHEERL will be calibrated by the 
Metrology Lab: 
a) 30 temperature sensors 
b) 30 relative bumidity sensors 
c) 7 gaseous analyzers (NOx, S02, HC, CO), 
d) 3 PM2.5 samplers (PG200, Met Ones, VAPS) 
c) 274 balances 
f) 8 micro balances 
g) 79 pH meters 
h) 25 spectropbotometers 
i) 7 fluorometers 
j) 18 optical plate readers 
k) 43 relative humidity sensors 
1) CO I Carbon Monoxide Monitor 
m) 25 mass flow controllers 
n) 1 Hyedro Carbon Analyzer 
o) I NOX Analyzer 
p) 4 PM 2.5 samplers (PG200, Met Ones, VAPS) 
q) I S02 Analyzer 
r) 42 temperature sensors 
s) 1 weather station 
t) 3,000 pipettes 



IV. Deliverables (Applies to all Tasks) 

The Contractor shall provide the following reports for NEEERL: 

(1) Monthly reports of the laboratory support activities including the following: 
a) The number of and type of calibrations performed. 
b) Any costs incurred during calibration activities. 
c) Any maintenance activities perfonned. 
d) Any documentation activities perfor -med.. 

(2) Special reports as requested via a Written Technical Directive by the WAM. 

(3) The Contractor shall respond to calibration needs by giving priority to projects 
that have time constraints. If calibrations cannot be delivered on time because 
multiple projects have overloaded the ability of the laboratory, the WAM shall be 
notified and then provide technical direction to the contractor for prioritization, 

(4) The WAM shall be copied on all correspondence to and from any laboratories 
and vendors used in the completion of the tasks associated with the projects. Any 
documents or literature during any of these correspondences will also be made 
available to the WAM. 

(5) The contractor shall provide a Calibration Certificate for each device and give it 
to the Principle Investigator (PI) or to the Contractor Task Lead and keep a copy 
(either hard copy or electronic) on record. 

(6) Fon-natting of reports should be comparable to historical reporting (using the same or 
very similar fonnat used during the previous year) and electronic files should be 
compatible with Agency Standard Software, such as MS Excel 2003, MS Word 2003 and 
Adobe Reader 9.0 or current agency standard software. Any data recorded by the Ozone 
instrument (ie. ozone, temperature, pressure, UV intensity) are automatically entered into 
a formatted spreadsheet and it automatically calculates the statistical variance of each 
data set. To make changes to this fonnat, without an intimate knowledge of how the 
NIST SRP Software uses it, would prevent the instrument from working. Therefore, the 
same format should be used every time a calibration is performed. Hard copies of reports 
are acceptable; however, electronic copies are encouraged. 
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Statement of Work for Fate and Transport of Radiological Dispersal Device (RDD) (WA 

3-20) 

The purpose of this work assignment is to support research on radiological dirty 

bomb particles and building surface materials. A radiological dispersal device (RDD) is 

the combination of a conventional explosive device and radioactive materials which can 

be obtained from industrial, commercial, medical and research sectors. Possible 

radioactive materials include Cs, Sr, Co, Am, I, and U isotopes in various forms such as 

pure metals, oxides, or salts etc. RDD events may impact society in various ways 

including: the onset of casualties, disruption of the economy, and denial of use of the 

contaminated area. Targeted areas are likely to be the highly populated locations, 

maximizing the disruption of social and economic activities. Therefore, rapid and 

efficient post clean-up procedures are needed to minimize social and economic damage 

and prevent adverse human health effects. To 'develop fast and cost effective 

decontamination techniques, it is necessary to understand the physicochemical properties 

of radioactive materials and surfaces including their interactions. Results of this study 

will support RDD decontamination technology and strategy development by 

understanding RDD material behavior on building exterior surface materials under 

various envirorunental conditions. For this work, particles containing non-radioactive 

SrC12 and CoC12 shall be utilized to investigate the behavior of Sr and Co ions on 

concrete, limestone, marble, granite and brick under various relative humidity and 

atmospheric precipitation conditions. 



The primary work of this work assignment will be to support the sample 

preparation and measurement of fundamental sample characteristics. The work 

assignment involves the following tasks: 

Task (1) The awardee shall comply with all requirements as delineated on the "Quality 

Assurance Planning Requirements Form (QARF)" included with this extramural action. 

The contractor shall follow the QAPP prepared by EPA. 

Task (2) The contractor shall prepare the substrate coupons using contamination solution 

of Sr and Co as required under individual tasks. Substrate coupons are common urban 

nonporous surface materials such as glass, painted steel, galvanized steel, roof material, 

and sidings The contractor shall evaluate the prepared coupons for Sr and Co 

contamination in response to the specific test methods as required under individual tasks. 

The contractor shall conduct the wash down tests as a function of deposition type 

(methanol and water based solutions), relative conditions (33 and 86 %RH), and 

exposure duration (1, 7, and 28 days). 

Task (3) The contractor shall maintain the experimental systems in response to the 

specific conditions as required under individual tasks. Experimental systems include: 

relative humidity chamber, water wash down chamber, simulated firehose system, 

thermo-hygrometer, substrate material, water pump, aerosol deposition apparatus, etc. 

The contractor shall perform the periodic measurements for the basic data including 



relative humidity, temperature, coupon weight, coupon dimensions, and other necessary 

measurements. 

Task (4) The contractor shall conduct the wash down test using a simulated firehose 

system according to the method described in QAPP, Penetration of Radiological 

Dispersal Device (RDD) Material on Urban Building Surfaces: Effects of Serial Water 

Washdown, amendment #2. The contractor shall analyze the concentration of Co and Sr 

in washdown rinsates using ICP-MS according to the method described in the Quality 

Assurance Project Plan and report the Co and Sr Ievels to EPA PI in electronic format. 

Task (5) The contractor shall provide various special machinery works as required under 

individual tasks. The machinery works shall include substrate sample slicing, concrete 

mold modification, polisher modification, etc. 



Project Deliverables for Fate and Transport of RDD: 

Deliverables Date of Completion 

Test coupon preparation and data for their October 30, 2012 
dimensions and weights in spreadsheet 

Co and Sr ion concentrations from water March 31, 2013 
washdown samples 

Periodic RH and temperature data in December 30, 2012 
spreadsheet 

Technical support for RDD particle March 31, 2013 
chemistry 



NHSRC QUALITY ASSURANCE REQUIRENENtS FORM 
Attachment 1 to the Statentent of Wprk 
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TLPs in osnsu/tat/on with the QAMs !n the various organizations must agree oq and dotument which organlzatlon wpl 
take the lead for QA, the names of the QAM and TLP hiom each onpanizzation, and the QA requrrements that wr'!l be 
adhennd to during the agreemenG lnclude this lnfb !n the IAG/CRADA package. 
IT SCDPE OF WORK  

Yes 	Does the Statement of Wortc contain the eppropriate QA Ianguage? 

The awardee s#►$ll cornpiy with all requirementc as dalineated on the "Qualtty Assurance Planning Requirements 
fonn (QARF)' included with this extramural actlon. The contractor shali prepare a QAPP fn accordartce with the 
R-2 and R-5 and/or the attachment5 provided with the SOW. The QAPP must be approved prior to the start of 
any work. Additionai information related to QA nequirements Wn be found at 
http://www.epa.gov/quality/qs-docs/rS-flnal.pdf  

Yes 	Does this extrarrrural actfon Involve the collection, generation, use, and/or reporting of environmental data; the 
desiqn, construction, and operation of environmental tedhnologies; or deveiopment of software, models, or 
rnethods7 
(if'No"Ohen skip tn Section IV, and sign the Ibrm.) 

No 	Will the SOW or any subsequent work assignments or task orders Involve any oross-organizatianal efforts 
within EPA? 

Yes 	Has a QAPP atready been approved fnr the activities specifled in the SOW? 

Provide the titie, date or revision number, and date of QA approvai: 
Penetration of RadioloSrical Dispersal Device (RI?D) Material (CsCi and CoC12) on Urban Buifding 
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Surtaees: Effects of serfal Water Washdown, amendment 40 and #2, 2/23/2011 

Does the QAPP reauire any revision by the contractor•" 

yes 

NyA 	]s an appikab.ie QAPP In tthe process or being prepared, n9vised, or approved by EPA.personnel for future use 
by the contraebor? (QA approvai must be obtained biefone t ►e contractor ean start work.) 

++ The. tpnn "contractor" applies loosely here, such that as applicable, this term can also mean "awardee" 
"cooperator" and/or "grantee". Likewise, tlte tertn "contract" ituludes "agreemenls" and other vehicles. 

III QA DOCl1NIENTATZON OPTIONS 
Ati tlocumentation specifled under'Other' must be deflned in the NHSRC Quality Management Plan and be consistent 
with requirements deflned in EPA Manuai 5360 Al. For ail items chedced betow, there must be adequate Information in 
the SOW (or its appendices) for the offeror to devefop this documentatifln. Where appiicabie, n:ference a.specfflc 
sedion of the $OW. (R-2 reAers to  EpA Reldiretnent5 tbr nualltv MaajgC=t Pran,g jOM- )(EPA/240/8-01/002, 
03120101) and R=S rerers to  EPA Reaulriemen (~for_ litv 4ssurapce Pnptect P-taigs (DA/R-5)  (EPAl24018-011003, 
03120101). Coples of these documents are available at  httn:llwwsv.eaa.aovlaualitylaa d=.ht►»►.  ) 

After Awa:d dowmentatEon  

RZ 	 Documentation of an organization's Quairiy System. QMP developed In accordanoe with: 

Not Appiicable 	 Combined documentation of an organization s Quality System and appiicati.on ot Q/4 and 
QC to the stngie project ruvered by the contract: Deveioped In acoordanoe wlth: 

Fts 	 Documentation of tiie appikation of QA and QC activities to applicabfe project(s). 
Developed In tiecordance with: 

n/a 	 Programmatic QA Profect Pian with suppiements for each specific project, developed In 
aceardance with: 

Not Appiicable 	 Existing documentation of the appiication of QA and QC activities wiil be used: 

IV SIGNATIJRC aLOCK 

The signatures betow verify that the Statement of Work (SOVY) has been reviewed to ascertain the necassary QA and 
QC activitles required to comply with EPA Order 5360.1 A2, that the COR understands these requirements, and that the 
COR will ensure that the quaiity requirements Indicated on the.previous pages of this form are incorporated into aii 
associat.ed SOWs. (Sfgn/dabe beiow, obtain a concurrence siQnature froln the QA Staff, and submit the fom ► along 
w%th tb® odher ®xtramural action documentation.) 

~ . 	A r̀ ~ 

	

 i ~aR  R. 	J 

	

~ 	5 012 

Sangdon Lee 	03/05/2012 	 Ramona Sherman 	03/05/2012 
NHSRC-DCMD Technical Lead Person 	Date 	 iVHSRC-10 QA Staff Member 	Date 

qAPP REQUIREMENTS FOR /1PPPLIED RESEARCH PROJECTS 
(from Appendix B of the NHSRC OMP) 

An apptied research proJect is a sWdy to dert ►onstrate the periormanee of technobgies under deBned condrtlons These studies are o8en piloi- 
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or field sCaie. The folloa+inp requirertrems should be eddnessed as epplitablc 

8ECTlON 0.0, APPROVAL 8Y PROJECT PAfii1CIPANTS 
The EPA Technk,al Lead Petsort (TLP) shap be responsibte for obtalning s"tures ot approprlate project participants on ttie signature 

page of the L1A plan, documar>Ring a0reemettt to pnoject obJectives and the apptoach for evaiuettng these obWttves 

A distrlbullon list sqall be pnovided to fadlltate thw dislrlbution of the moat recent cumem version of the GUPP to ati the principal pnqeot 
peRicipents. 

BECTfON 1.0, PROdECT DESCRIPTION /WD OHJECTiVES 
1.1 	The purpose of study shail be d4arty stetad. 

1.2 	The prooess, ske. fac9Hty, and/or envinonmenlel systern Eo be testnd shal I be described 

1.3 	Proiect obJed9ves sh811 be dearly stated ard iderttified as primary or not ►primary. 

SECTION 20, PROJEC"T OR(iANIZATION 
2.1 	Key poinfs of twdact for each organization lmrolved In the pnMect shaU be Identified 

2.2 	IW pA Manegers and their relationship in the orpanizaGons(/.e., locatlon +eithin each organizalior) shall be ident'died with 
evidenaa that the Qo1 Mianeger is independent of proJect mana9ement 

2.3 	RespOns(bilRies of atl ot#ler proJect partidpents and ttteir relation$h ip to other ptoject participants shall be identifietimeaning that 
oreenlzntbna responiiMe for plenniny coordination, sample colledion, sampla.custody, measur®ments (i e.. analyttcal, physicai, and procesa), 
data reducdon, dft velidetEon, end repoR pteperatian shall be deady fdentified 

SECTiON 3.0. FaCPER1kIFMAt.APPRROACt{ 
3.1 	The generel epproech and the test condlNona for aach exparinwwtel phaao thall be provlded Tha stad9tical arothods that witl be 
tised to evaluate the defa (i.e. ANOVA, or summary statistke) shotild be ldentified 

(NOTE: As deemed approprlate to the pnriect by the TLP, the information reque&ted in Secfions 3.2, 3:3, and 3.4 tnay be ptesented here or in 
Sedion 4; tha informetion tequested In Sectlons 3.5 m ►ay be presented hera or In 8ection 5; and the Information requested in Sections 3.6 may 
be presented here or in Section 7.) 

3.2 	Tha samprirg sirateeY shaN bm included end evidence must tx prasented to demonatrate that the strat,epy Is approprieta for 
meating prtmery pn*ty objnctives, l.e., a descripNon of the stetlstica{ method or sdentlfic rationale used to seiect sample sNes and number ot 
sarr+ples shan be P ►oviaed 

3.3 	Samdm4 ►monitorin® points for atl measurements (i.e. inGuding locations and atxess points) sheY be identifled 

3.4 	ihe frequency of sarnpik+yrnonitorkp events, es well ae the numbers for each sampte type and/or location shell be pravided 
Iridudk ►p OC and rreserve samples 

3.5 	AII measuismems (i.a, analyt{cal [chbndCet, microbiologfcek assaysl, physical, and procoss) sholi bo IdcntiBod for coch aonipic 
type or pmcess, and projec!-specific tatget anatytes shall be tisled and dassHled as cfiticai or noncaiticai in the OAPP 

3.6 	The planned approach (slatisticstt andfor non-statisticeq for evaivating project objectives shall be lncluded 

SEC110N 4.0. 4AMPLING PROCEDUFtES 
4.1 	whenever appakskik% Ihe method used to estabpsh steady-state oonditions shall be descn'bed 

4.2 	Known site spedfic Fat3ors that may affeot samplittpfrnonftorinp procedures shail be described 

4.3 	Any sde preparatlon needed pdor to samptin4monitorin8 shaU be descrlbed 

4.4 	Each sampiinglnwnitotirip proc®dure tb be used shell be disaussed or referernaed if cornposRing or splitting samplea, Uase 
procedures shell bo described 

4.5 	For sampies requirinp a st>ait sample for ehher QAtOC purposes or for shipnrent to a difierent laboretory, tfte OAPP shsll Identtfy 
who is responsible for splittinp gamples, and where the spNtting Ps performed (e.g., fleld versus leb). 

4.6 	!( sampiinymoniboring equipment is used to eollect crtOcal measurement tlate(Le., used to cakutm the hnal concarttrmrion af a 
uiticai parawato., the L1ARf' shall descfibe ho,n+ the sampiinp equipmera Is calibrated Ihe frequency at whkh it is calibrraied aad the 
dcoeptance criteria for caNbraUon or cpllbretfon verlRcatio+1 es appropriete 

4.7 	if sampihng/monitoring equipment is used to collect crttical rruaasur®ment data the DAPP shall describe how cross<iDntamination 
t78tWeen sarnpies is evoided. 
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4•9 	 The flAPP shatl lnc9ude a discussl6n of the proceduras to be used to assure that representative samplra are coliected 

4,9 	A liat of sempie quentlGes to t1e CoYoctod arvd rhe eempie anlount required for each analysis, incb. ►ding f]C cpmple AnalyslS shail 
be specified. 

4,10 	Corokers used for sertoe colWk)N trensport, and storage for eadt sampte type shall be desaibea 

4.11 	Descrtbe how samples are trniquely MrtttHed 

4.12 	Sampte Prasarvetlon methods (ay.. nsfriyeretlor; eddificatiom eft), induding. specfflc reagentst equipmont, and eupppes 
raquired for sample preservation sheA be descxibed 

4.13 	Hotding tlme requirenients shalt be noted 

4.14 	Proosdures for par~Cirig and shipping sampies shali be desafbed 

4.15 	Procedures to meintekt ehain cf wstody (ag, rxistody saais, reairds) duriaig Gre+isfer trom the field to the Worotory, In the 
laboratory, and among eontracto[s and sttbContractors shap be desaibed to ensure Ihat sampie integriry is maintained 

4.16 	Samp{e archivsl repuirements for each relevant organizstion shall be provided 

SECTION 5.0, TESTIigG AND MF_ASlllatEMENT PRt7Y000LS 

5,1 	Eacfi mesgur,amord method to be used sfiell be dAscribsd In detail or referenced Modificatinns to EPA gpproved or simifariy 
vatidated me0toda shall be speclBed 

5.2 	For talpnoven rt>efhods, verKicatian dats applieeble to expwed matrices shaA tie included in the QAPP meaning the OAPP s.hall 
provide evidence that the.proposed method is capsbte of achieving the desired performance 

' 

5.3 	For measurements whkh require a ceWbrated sysuWn, the QAPP shal Indude spedfic capbration procedunes applicabie lo each 
ptttJeot larget analyta, and tthe ptooadum for veritYing bctli lnitiel arrd oontinulrlp ceHbratlona(induding frequancy end ecceptence eriteriq and 
corrective actlons to be petiormed if aoeeptence criteria ane not m®p. 

SECTION B.O. QAfQC CHECKS 

8.1 	At a minimum, fhe QAPP ahsll indude quentitetive eocoptpnce aiterte for QA ot>joctives assoctated with acxuracyt prodsion, 
deteEtfon tbrtps, and wmplateness for cridcal measurernents (process, physical and anatytical, as appkabie) for each matrix. 

6.2 	Any additional proJechspedfic OA ob}ecth+es shafl be presented Induding acceptence cdtsria This indudes items such as mass 
balance requVentents 

6.3 	The sped6c procedures used to assess aA idenGfied QA objectives shall be tulty deacribed 

6,4 	Tha QAPP shaU Iist and de8ne all other QC checks aId'or procedures (e y, blanks, surrogates, controls, erc.) used for the 
projett, both tield and taborptory. 

6,5 	Far each speEiRed QC diecic or procedura requimd frequencieA assoaated acoeqt8nee cxiteria, and corrective actions to be 
performed if stxcept8nce aiterta are not met shaU be induded 

S1:CTlON 7.0. DATA itEPOR71NCi , DI►TA REDl1CTI0N , AND DATA YALIDATION 
71 	The reportlrp requirements (e,Q, tmits, reporting rnethod (wet or dry)) for each measurement and matrix shall be identified 

7.2 	The delNmrables expeded from each organizaUon responsib9e for fietd and iaboratory activities shall be iisted 

1.3 	Data reduction procedtues spedt'~c to the projeR and also spedtic to esch organizetiort shaU be summarized. 

7A 	Dv3te velidation prooedures speeiNc 10 each organizatlon used to ensure the reporting of aceurate prery'sect data to intemei and 
extemel dients ehall be sumr»artzed 

7.5 	Date storage requinements for each organization shall be provided 

7,6 	The producst docurnent that wiH be prepered for the pro~ct shall be spearted(e.g., Ioranat artldt; final repon, etc.). The contents 
of this dotxjnrent can be referenaed to a NHSRC or pnogrenn spednc QMP, if approprtete. 

SECTlON B.O. ASSESSMEN78 

8,1 	The OAPP shalt idenity all scheduled audits.(Le, both technlcai system audits [TSAs) and parforrnance evaluations (PEsn to be 
perfarmed who wo perform these audl4& artd who wNl receive ft "t reperts 

8.2 	The Gb4PP snaH prpvide proce0ures tr at are to be fatlowed that wN ensure that necessary coFrective actions wilt be performed 
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8.3 	The responsiWe party(-ies) ta IrnplemenUrg connctire ections shafl be fder+tified 

BECrIOId 4.0, REFI=RENtEs 
Rsferertces shall be provided etther in the body d the text as footraes or in e separate seaion 

Attachment # 2 
NHSRC QA 

To the Statement ot Work 
Requirertitante/Deflnittons Lis;t 

EPAs Ouality Syalan Mfebaitba:  11111RAMl ►.408-110v aualitv  
EPA's Rsquirerpsnts and Guidenoe Oowmsrrls: htwa 	.gps.aov/auetitvlaa doca.twnt 
EPA s Gudllty Systsm Wsbsits: bftJhwww.e>,a.00v/quatftli/as-docs/r5-f(nel,rx#t 

In accordartoe wbh EPA t3rder 5980.1 A2, conGormance to ANSUASQC E4 rnust be demonstrat6d by submiqing fhe quaiffy documer ►tation 
described her+ein. AM Quality documentation shsB be submQtad to fhe Government for review. Tha Govammard wlli review and retum ths 
qLu8ty documerttatiort, wlth cwnments, and kdicate appmvel or disapprovat. If the quaGty documentatfon is not approved, it mW be revtsed 
to address all camtnents and idsell be.restlbmttted to the Govemmerd for appraval. Work involvfng environmental data co@ection, generation, 
use, or repoNng shall not crxnmenoe untp the Govemment has approve the quality documentation. The Quality Assurence Project Plan 
(OAPP) sha11 be submittilid to tfie Govemment at least thirty (30) days prior to fhe beginning of any envirormrentai data gatherktg or 
gefmation act" in ortter to altow stdficierit tMne tor review and revisbns to be oompleted. After the Government has approveo the quality 
doammttalion, the Contractor shali at6o implement it as wrnten and approved by the t3ovemment. 

Thess reqtuiritnsntt typtoalyrpeRetn to sinple proIct eftorta. The ftve spsciRcatlans are: 

(1) a dsscrtpdon of the orqanizsstWn's QuMity Systent (t]S) artd hNo ►mation regandinp how tbis QS Is dooumonted, 
camrnunlcatsd and Implernent&. 

(2) an orgenisatlonst ohrtrt a#towinq ths posWon of the QA funotion; 
(3) deEnaMon of the avfhority and rssponsibNtttos d the QA funcrion; 
(4) Ste backgrotsnd and experienas of ths OA psnaitxEl who wbl bs asaigned to the projeat; and 
(5) r* orqsaiselirm's gsnml spproach for aacompllshing tM OA apscElatliorts in tlte SOVY. 

NHSRC QA Rtaauirements/Detinitions List  
Category Levei Designations (determines the levei ot QA rt;:quired): 

F-1 	CstsBory I Projsot - appficable to studies pertormad to generate data used for enforosmem activitin. IiUgatlon, or research projact 
inrolvinq human subicts. The QAPP shall address ap elements listed fn'EPA Requirernents for QA Project Plans, EPA QA/R-5. 

❑

Cet+egory II Pro)sct - appNcable to sfudies performed io generate data used in support of the deuelopment of envtnxtmerifet 

~
regulatioos or standards. The Gi4PP shaR addre9s aN elsments Gsted in'EPA Reqndrements for QA Pfoject Plans, EPA QA/R-5. 
Catsyory (A Projsat - appitr.abfe to projWa InvoivUg apptied reaearch or tectuwlogy evaluatfons. The f]APP shall address the 
appncabie sections of'EPA Requirernents for QA Project Plans. EPA OA/R-S as outrineti in t.he hNiSRC's QMP: QAPP 
racpArentents for the speciflc pro)ect type (sse below). 

❑ 	Category IV Projeot - applioable to proJeots Invdving baeic research or preiiminary data gatherkng activitios. The QAPP shall 
adftse the appUcable aectbns of 'rEPA Requtremenis for t?A Project Plans, EPA QA/R4 as ouNthed In the NHStiC's QMP 
OAPP roquirements for the speclfic prr>jed typn (.aw+ tx9ow): 

ProJ9Ct Tjpes: 

Tfisss outJinn of MfSRC's CAPP RequtrelnsMs for variotn prqsot types, trom Appandix B of ths iVHSRC QAIP (excapt wttere 
othsrvri:s nobd), are oondensed from typEeally applicabte ssWons of R-111 (EPA Requiremsnts for t]A Pro)Set Ptans) and arro 
inbnded m servo sa a surting polnt whsn prsparing a CAPP. Thuse lists and itreir ramal may nat Ht erery research smnario arxJ 
f]APP's must conform to applicable sections of FI-5 In a way that luity describes Ihe research plan and approprfate QA and t]C measures to 
enwre thaf the data afe of adequate quetfty and quahthy to pt their intendtid pwpose. 

~ 	Applied Ressmh Projeet - pertaWs to a study pedormed to generate data to demonstrate the performance of accepted 
procassas or teclmalvptes under detlned oondhions. These studiee are often pifot- or field-scale. The G1APP shall address at! 
reqidtements Nsted In "pAPP Requlrernents for Appked Research Projects" f rom Appendix 8 of the NHSRC QMP. 
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❑ 	fiasfa ReeMrch ProjeCt - pertelns to a study perfurmed to 8enerute data used to evatuate unproven theories, pnocesses, or 
tedutoiogbs. Tflese ah,dies are often bench-scale. The DAPP shail address.aU requirements iisted In"QAPP Requiremerits for 
gasio Reeearch Profeots' from Appendix 8 of the NHSfIC OMP. 

❑ 	DesW, Coetbyetion, andfor Operation of Environmerrtsi TeehrroloSyProject: - pertains to environmental technotogy 
d98ffp'leA, OOrlalniCt6d and/or operated try arRqor 1or EPA. Ttw 0 APP shall address requirements in the EPA Quaiily aystem 
doourrrerd'Guidanoe on fauaiity Assuntnce for Envirorpnental TecMroiogy Design, Construction, and Operalion" G-1 t, at 
~r~nww.ena.00v/oualitvKJS ~et.1 farai 0f.cdE.  For additional IMorrnation, you may refer to Parf C of "SpecMtcationt and 
GuMeRrtes for Ouaitty 5yatems for Envlraxnentat Dala ColNectlon and EnNronmenfai Techndogy,' ANSt/ASOC E4-1894, Amorican 
Society for OualRy Contrdt tu0+eaukee. tMl. January 1 i395. 

❑ 	Gsoepaiaf Oafa QualKy Asauwnoe ProI" - pertalns to data coAectlon; data pnx.essing and analysis; and data vaiidation of 
gsoapatbal aPplicaltons. The (iAPP shall addreas raqutnoments in the EPA OualRy System document'Guidance for Geospatiei 
Data t]ualily Assurtiatce Prolect Plans' G-SS at  fsttnJrwww.®oa.SpylaualitvlQS dacsta5a finas-05,pdt.  

❑ 	MRltod f)evNopment PrvMct - pertaire to sttuations whero there Is no bfttinp stenderd method, or a standard method needs to 
be signtlicanfly madifaetf for a apacifks appNtattlon. The QAPP ft8 addrea all requirements Keted in'QAPP Hequirements for 
Wlethod C)evetopmo+nt PrQject+5" from Appendix 8 of the.NHSRC OMP. 

❑ 	Mvdd Devaioptnant Pmtect - ilx;lulisa ail typw ot mathematical modeis incfudkig static, dyr>amic, determirlistic, stochastic, 
mecAanistic, empirical, eto. The QAPP shaii addreas naquirements in the EPA Ouak'ly 8ystem document'Guidance for OuaNty 
Assurance Project Plans for Modeling' G 5M at  h#g://www.eoa.gov/aualitvlQS-docsla5m-flnal.odt.  

❑ 	Sanrpling and Malysla Project - pertains to the ooAedfon and anetysis ot samptes with no objecthres other than to provide 
charaote~ization or mortitorirrp information. The QAPP stmN address all requirements listed in `UAPP Requirements (or Sampling 
and AoslysiB ProJects' fnom Appendix B of the NHSAC QMP. 

❑ 	Seeondary Qata Project - pettafns to erMronmentai data cWiected frcm othsr sourees, by or for EPA, that are used ior purposes 
otber than thoae ori8ina11y Intended Souroes may Indude: iiterature, Industry sunreys, compiiations from corraputerized datahases 
and frdonnatlort systerrts, and tonputerfzed or matftematiGal modeis of envinximentat processes. The OAPP shall address all 
requirwrtents qstaq kl'QAPP Reqtdreinents lar Set,vrrdary Data Projects' Irom App+endix B of the Nt13F1C OMP. 

D 	Soflwato Oweloprizlsnt and Data Marwgement ProJect - pertains to softwaze developmant, sofMrarelhardware 
systems developmerd, database design and maintenance, tlata vatidation and verificatfeon systems. The aAPP stiali address au 
requlremants Asted ar'QAPP ReWiremertts for SoRware Devebpment ProJects" from Appendfx 8 of the NHSRC QMP. 

OAfifllt1o11S: 

Environmentsl Da3a - These are any measurement or irdomiatfon Ihat describe emdronmental processes, location, or conditions; oc:ofogica! 
or healtlr effeob direotty from meesurements, produood from software and modeis, and comptfed from other soun;es such as data hases or 
the liferature. For EPA, ernironmentat data inciude informallan coqacled dinactty from measuremema, produoed from software and models, 
and compiied f►om nthar souroes sucfi as data bases or literature. 

incrert>•rttiai FtatdtnS - Inctementat tunditg is partiai turbinp, no new wark. 

Qtality Aspmnes (Q/) - Quaiity assurartce is a system of managernent adivities to ensure thal a process, itam, or senrice is of the type 
and quallty needed by the ca+elomar. it deala wNh aeftin8 policy end runnina an administ ►ative system of management controb that cover 
plannirtp, implemetltation, and r6view o1 d9111 eoUection aetivitles and the use of data kl decision making. Ouaitly assurance is just ane part of 
a quelity system. 

Qrpqliy llssuranme Projact Pian (OAPP) - A OAPP (s a document tirat describes the necessary quatity assurance:, quality control, and other 
technkW ac[ivittes that rnust be impiemented to ensure thet the resuits of ffte work performed wlll satisfy tfle stated performance txiterla. A 
QAPP docurnents proJed-specific kltommtion. 

tlualtty CotMrol (pC) - Ouatity ooritrol ts a tectmicat funnlion thet indudes aM the sdentitc precautlons, such as cefilirations and dupGcations, 
which aue rwedod to aoquire data ot knorm and adequate qrwrity. 

fauafUy Mftesyentent Pian (OYP) - A OMP Is a document that descrRbea an organizatlon's/propram's qualfty systam in tenns ot the 
arganixsrionat taructure ;  policy and qroceduras, tunctional responstWAGs of management artd staff, lines ot arrtho ►ily, and requlred interfaces 
for tho5e pianninp, tttpementirg, documenting, and assessing as acNvltles canducted. A t]MP dbcuments the overstl orpanization/program, 
and is pdmartly appkable to mufti-year, muili-pnoieCt elforts. An organimtfon'slprogrem's OW attad address all elements MW in the 
`AequiremerMS for tauatity Managsment Plane In Appenrlix 8 of the NHSRC aMP. 

Ouality Systern - A qualqy system Is the meena iyy wMoh an orpanization manages its quality aspects in a systematic, organized manner and 
pravidas a framsvroric for planning, Imp{emenfhsg, and assessfng work perfonnad by an orpanization and for carrying ouf required quakty 
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aswrartce ann quatlty oontrol aclhrlUes. 

R-2. EPA Requhemertfa for Quatitty Managemant Plane (EPA/240841/002) AAarah, 2001  httn:lfwww.aua.4ov/cti ~ atitv/QS-docrJr ,24inal.ndt. 

R-5. EPA RaqPiretnents for Quelity frlanagement Plens (EPA!'240/B-01/002) Maroh, 2001  httnJlwww.eoa.qovlauality/QS•docs/6-final.ndf. 

8ubftntivw Cftanga - Su4atenlWe charW Is arty ciiarge in an aetfrfty thet may after the qual(ty of data beirg usad, generated, or gathered. 

T+clmlaM Eaod P.reoar (iLP) - Th9s petson Is technicaRy responsittle for ffte pro(ect. For extramural oordract work, the TLP is typicWlly the 
oontracting officer's representathre (COR). For Intramural wark, the TLP ls typkaQy the Principal invesdgator. 

Abhreviaticns : 

COR Contrectlnp t7fflaer's Representative IAG 
NHSRC Nationat Horneland Securlty Reaea ►ch Cenler OA 
NAMRL National fgalc Nlanapement Reaearah Laboratory QAM 
OA tt) QuaHty Aeaurarx:e klendficatlon t]MP 
t]APP l7ualEty Aesurence ProJed Plan SOW 

os Qualfty system CRADA 
TLA Technical Lead Person 

Atfeohrnent 02 to the Statement of Work 
Renrfeion 1. Marofi gOQB 
NH9FiC f16102 

Intenagency Agreament 

Quallty Assurance 
<hialUy Asaurartoe Manager 
Ouality hAanagement Plan 
8tatemeru of Wortt 

Cooperat'w® iiesaarch 8 Development Agreement 
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United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-20 

❑  Other 	❑ Amendment Number. 

Contract Number 

EP-C-09-027 

Contract PeHo d 	04/01/2009 	To 	03/31/2013 

Base 	 Opton Period Number 	3 	iFate 

Tite of Work Assignment/SF Site Name 

and Transport  of RDD 
Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Contract SOW 

12 
Purpose: 	

MX 	Work Assignment 

❑  Work Assignment Amendment 

❑ Work Plan Approval 

M  VVork Assignment Close-Out 

M  Ineramentai Funding 

Period of Perforrnance 

From 	04/01/2012 To 	03/31/2013 

Comments 
No costs shall be incurred prior to 04-01-12 

❑ Superfund Accounting and Appropriations Data ❑ Non-Superfund 

SFO 	F__1 	
Note: To repon additional accounting and appropdations date use EPA Form 1900-69A. 

(Max 2) 	" 

OCN 	BudgettFY 	Appropriation 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Cbdo 
(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max 8) 	(Max 7) 

2 

4 

5 

Authodzed Work Assignment Ceiling 

Contract Pedod: 	 CosVFee: 
04/01/2009 	To 03/31/2013 
This Action: 

Total: 

LOE: 

Work Plan I Cost Estimate Approvals 

Contractor WP Dated: CosUFee: LOE: 

Cumulative Approvedi Cost/Fee: LOE: 

Work Assignment Manager Name 	Sangdon 	Lee 

(Signature) (Date) 

Branch/Mail Code: 

PhoneNumber 	919-541-4531 

FAX Number: 

Project Offir-er Name 	Diane 	Pierce 

(Signatum) (Date) 

Branch/Mail Code: 

PhoneNumber: 919-541-2708 

FAX Number 

Other Agency Official Name 

(Signature) (Date)  

Branch/Mail Code: 

Phone Number: 

FAX Number: 
Contracting Official Name 	Ren i ta 	Tyus 

1' 	nature)  (DaO)  

Branch/Mail Code:  0')00 
PhoneNumber: 	513-487-2094 
FAXNumber: 	513-487-2109 

Work Assignment Form. (WebForms v1.0) 6/ 



Statement of Work for Fate and Transport.of Radiological Dispersal. Device (RDD) (WA 

ME 

The purpose of this work assignment is to support research on radiological dirty 

bomb particles and building surface materials. A radiological dispersal device (RDD) is 

the combination of a conventional explosive device and radioactive materials which can 

be obtained from industrial, commercial, medical and research sectors. Possible 

radioactive materials include Cs, Sr, Co, Am, I, and U isotopps in various forms such as 

pure metals, oxides, or salts etc. RDD events may impact society in various ways 

including: the onset of casualties, disruption of the economy, and denial of use of the 

contaminated area. Targeted areas are likely to be the highly populated locations, 

maximizing the disruption of social and economic activities. Therefore, rapid and 

efficient post clean-up procedures are needed to minimize social and economic damage 

and prevent adverse human health effects. To develop fast and cost effective 

decontamination techniques, it is necessary to understand the physicochemical properties 

of radioactive materials and surfaces including their interactions. Results of this study 

will support RDD decontamination technology and strategy development by 

understanding RDD material behavior on building exterior surface materials under 

various environmental conditions. For this work, particles containing non-radioactive 

CsCl and COC12  shall be utilized to investigate the behavior of Cs and Co ions on 

concrete, limestone, marble, granite and brick under various relative humidity and 

atmospheric precipitation conditions, 



The primary work of this work assignment will be to support the sample 

preparation and measurement of fundamental sample characteristics. The work 

assigninent involves the following tasks: 

Task (1) The awardee shall comply with all requirements as delineated on the "Quality 

Assurance Planning Requirements Fon -n (QARF)" included with this extramural action. 

The contractor shall follow the QAPP prepared by EPA. 

Task (2) The contractor shall prepare the substrate coupons using contamination solution 

of Cs and Co as required under individual tasks. Substrate coupons are comrnon urban 

surface materials such as glass, painted steel, galvanized steel, roof material, sidings, 

concrete, limestone, brick, granite, asphalt, etc. Substrate coupon preparation includes 

concrete mixture at various water, cement, and aggregate ratios, and substrate sample 

surface polishing. The contractor shall evaluate the prepared coupons for Cs, Sr, and Co 

contamination in response to the specific test methods as required under individual tasks. 

Task (3) The contractor shall maintain the experimental systems in response to the 

specific conditions as required under individual tasks. Experimental systems include: 

relative humidity chamber, water wash down chamber, simulated firehose system, 

thertno-hygrometer, substrate material, water pump, aerosol deposition apparatus, etc. 

The contractor shall perfonn the periodic measurements for the basic data including 

relative humidity, temperature, coupon weight, coupon dimensions, and other necessary 

measurements. 



Task (4) The contractor shall conduct the wash down test using a simulated firehose 

system according to the method described in QA-PP, Penetration of Radiological 

Dispersal Device (RDD) Material on LTrban Building Surfaces: Effects of Serial Water 

Washdown, amendment #2. The contractor shall analyze the concentration of Co and Sr 

in washdown rinsates using ICP-MS according to the method described in the Quality 

Assurance Project Plan and report the Co and Sr levels to EPA PI in electronic fonnat. 

Task (5) The contractor shall provide various special machinery works as required under 

individual tasks. The machincry works shall includc substratc samplc slicing, concretc 

mold modification, polisher modification, etc. 



Project Deliverables for Fate and Tran'sport of RDD: 

Deliverables Date of Completion 

Test coupon preparation and data for their 
dimensions and weights in spreadsheet 

June 30, 2012 

Co and Sr ion concentrations from water 
washdown samples 

March 31, 2013 

Periodic RH and temperature data in 
spreadsheet 

September 30, 2012 

Technical support for RDD particle chemistry March 31, 2013 



NHSRC QUAUTY ASSURANCE REQUIREMENTS FORM 
Attachment I to  the Ratement of Wqrk 

I 9*i2'1z 	"AgAl L-1.1 	 I 	 I 
Twat Fate and Transport of RDO 

Dascriptl". Characterization of Cobat and Strontlum Fate from Radialoglcal Dispersal Devices 

Pr*JW ID.- C.2.1.1.1 

Summ: Original 

Plwnber Armnanded: 

QA Categar ►t ni 

Action Type: Extmmural 

pw KWAM Cat"orr. IV 

Semrky CN901cation: Unclassified 

Pr ►Jvxl Type. Appited Reftixrch 

QAPP Stato 1: ExisHng QAPP 

Vshkgo Stabw Existing Vehide 

VeMcle Typw. Vehicle Number- EP-c-09-027 
Work Assignment Number: 20 
Delivery/Task Order NLimber' rVa 
Modification Number: n/a 
Other.,  n/a 

ff yw are pmewitig an rAG or CRADA, the responsibiffty for QA must be negotiated within the agreement. The 
TLPs In comukation with the QAKs In the vanous organizations must agree on, and document, whkh ManizaVon wlil 
take the lead thr QA, the names of the QAM and TLP ftm each organization, and the QA requirements that will be 
adhered to during the agreement Indude this 1004 the IAGICRADA package. 

It SCOPE OF  WORK 	 - 0 
	- 

Yes 	Does the Stafxment cyf Work contain the appropriate QA language? 

The awardee shail comply with all requkvments as dallinGSted  on the *Quallty, Usurance Planning Requtrenwnts 
Form (QARF)* included with this extramural aCtlon. The contractor shall prepare a QAPP fn accordance with the 
R-2 and ft-5 and/or the attachments omvided With the SOW. The QAPP must be approved prior to the start of 
any work. Additional liiformation related to QA requirementsciiin be found at 
httpri/www.epe.gov/quaiity/qs.docs/rS-Rnal,pdf  

Yes 	Dom this extramural action involve the collection, genemition, use, an0jor reporting of environmental data; the 
design, mstmction, and operation of onvironmwol tethnologies; or development *of software, modWs, or 
methods? 
(it No I theri skip to Section IV, and sign the torm.) 

No 	VAII the SOW or any subsequent work assignments or task orders involve any ovss-organizatiortal efroft 
within EPA? 

Yes 	Has a QAPP already been apMved for the activities specified in the SOW? 

Provide the title, date or revision number, and date ot QA approval: 
Penetration of Radiological Dtspersal Device (RDD) Maiterial (CsC1 and CoC12) on Urban Building 
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Surfaces: Effects of Serial Water Washdown, amendrnent #0 and #2, 2/2312011 
Does the QAPP recluire any revision by the contractor• 

yes 

► IA 	Is an applicable 9APP In ttie process of bang prepared, revised, or approvecl by ePA personnel for ruture use 
by the cDntmctor? (QA approval must be obtained bakre the contractor can start work.) 

77e iom "contractor" appiies loosely here. smeh that as applicabte, this term can also meait "awwrdee 
.cooperator-  anWor "gmntee". Like ► ise, the term "contract" includes "agreeinents" and other vehicles. ? 

M QA DOCUMONTATION OPTIONS 

All docime ►tation specffled under 'Othee must be deflned In the NHSRC QualltV Monagement Pleft and be consistent 
w" requirements defined In EPA Manual $360 Al. for all itiams checked below, there mvst be adequate information In 
the SOW (or its append[ces) for the offeror tD develop this documentation. Where applkable, reference a specific 
section of the SOW. (R-2 mfts to VA Sezukiiinots  lbr  Qa& Mwmmt ffmai  CW:22 (FPAl2401LI-011002, 
03120101) wW 0-5 lefes to M BouMiamO for QLWU 4ssura-nce  Protect  Pfaas  (OAIR-5} (EPAl24018-0110D3, 
0312,0101). Copla of Mese dbcurneigs are available at hML-*11www.eDa,coY1cuj1itY1da OW,hLMLI, ) 

After Awwd Docuniontutim 

R2 	 Documentatioti of an origanization's Quality System. QMP developed In accordance with: 

Not Appilcable 	 Combined documentation of an organaOon'S Quality System and application of (ZA and 
QC to the single p ► oject covered by the contract: Developed in accordance with: 

RS 	 Documentation of tiie application of QA and QC activities to appiicikWe project(s). 
Developed In accordance with: 

n/a 	 Programmatic QA Project Plan wM supplements for each spedfic prooct, d"oped In 
accordance with: 

Not Appticable 	 Existing docurmntaWn ofthe application of QA and QC activities will be used: 

IV MONAIrURI! BLOCK 

The stgnatures below verify that We Statement of Work (SOW) has bftn reviewed to ascertain the necftsary QA and 
QC activitles required to comply with EPA Order 5360.1 A2, that the COR understands these re(juirements, and that the 
COR vvill ensure that the quality mquirements indicated on the prtMous pages of this form are Incorporated Into all 
wmmiated SOWs. (Sigoldete below, obtaki a concurrerfce signature ftm the QA Staff, arrid submit the Amm along 
with tho ottw extramural adion d►cumentation.) 

'IAR 	5 2012 

Sangdon Lee 	 03/05/2012 	 Ramona Sherman 	03/05/2012 
NHSRC-DCMD Technical Lead Person 	Date 	 NKSRC-10 QA Staff Member 	Date 

QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS 
(tom Appendix B of the NHSRC OMP) 

An applied msewch projod Is a study to dwnonstaft the perftrmwoe of lechrologies under dettroed condkions These tWies are often pilot- 
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or flaldHmtle. The folio" requaertrents shmd be BrcYdmssect as appiiWbtt 

SECTIit?N 0.0. APPR{)VAL t3V PROJECT t'ARTiCGPANTS 

Ttte EPA Technioul l6att Perscfn {RF) shsq be respWsibfe for obtalning stgrtaturw of approprlate projecltparticapants on the signeture 
page of the QA psn, dowmertdrrp 8gmement tQ projCt object}vas and dte approacd for evaluating theae ol4ec.ttva& 

A UsUft>utton list BAell b8 pCOY1Qed to facllitata Iha disirttaWn of the moat recaet cun+att ver5lon of tha QAPP to atf tt>t prinppal project 
P~afttdP~t~. 	 • 

SEGTlON 1.0. PR{?JECT DESCFf1P7it}N ANQ OHJEC:I'f1tES 
1.1 	The purpo9e ot study shalt be ctoariy stetad. 

1.2 	The pococ, she. tadHty, ancllor envinoruxrental Systam to te teond Rhei i ba daacatlsed 

1.3 	Proiect obJezstvas shali ba d+a+rriy stated tmd IdentEfiati as prinary or nofWmary. 

SEGTION 2.0. PMECT #ttiAtdlZATlO+1 
2.1 	Key potrrts of amtact tor esrch organizati©n tnvotved in the pro}eat shan be tdentitiad 

2,2 	AN QA Manapers and their reiadonship fn the orgwizattons(t.e., loe:atlon within each organfzatioro shail be Wntifred with 
ovWwwe that the QA AAanager Es indetrendent of pmJect rnanagament 

2.9 	RasM9it74ides d all otNer prOJets partitipants and their relaticrrtship te1 ottw pr©ject participarris shall be icfentifiedmeaning that 
orgmilzeHona rasponaibde far pianWrq coordinailon, sarWe Collectkn sampfer.custcxfy, maasurements (,ie., anaiyttc.ei, Physicat, and prescm), 
deta raddueiion, cift val'udatiart, and repoxt prepamton shelt be dearty idenlified 

st~CTIoN a.o, EXPEFJMENTrAu. AipPaoAC:H 
3.1 	The qaner+at appnattah ard the tast condttions for eac1+ axper3marAel phoaa shail bia providad TFw ctedlnical mottuk6s ttfOt win be 
tased to eveluete the dets (1.a.. AFiOYA, or surnrnary stattKks) stolild bs Identified 

(f+K!'1"E: As deemed sppropriatte to the Woject by the T1.P. the trAormation requestad in S®ctions 3.2, 3.3, and 3.4 may be prasented here or En 
SKtiort 4; the tntorrnetion reqtesteci fn Secdons 3.5 rt ►ay be pre.sented hers or in 5,ectlon 5: and the inforrnaudn requesEed In Sect'rans3.6 may 
be prdsented here or in 5ectlon 7.) 

32 	Tha stunptirg sUataNy sW be tncludad and'ev[derh¢es muat ba PMsanbed to demon3trrfte Utet thb straleey ts apprcrprieta for 
meednp pttmary proJect oWPvft ie, a description of tlxt steUstW rrlett ~wd or s+cientlfic rattcrnata tased to seW sarnple sdes wW numbar of 
samples ahetl be providect 

3.3 	8arrtplinpt►t►onitortn0 pdnts ftsr ag measunam" (L&. tnduding lacations antF access pok% stteti be idsntifbed 

9.4 	ihe frsquertt,y of sarnplirghrnonl" events, as we(l as the numbers for eactt sampis type andtor 1uCation shall be pravidecl 
lndudft QC and reservs sanpft 

3.3 	A+il measuornerqs (l.a, anolytical (chbnicai, mlcr~g(oak assyaf. physlcaE, and process} r,holi bo idontitasi for ooch aompio . 
type cr prrocess, and project-specffic target anatytes shalt be listed and classiAed as cdNcal or norscritleal 4n the QAPP, 

316 	THe plantt9d approach (atatistleal andtor non•statisticat) for evaivatinq projact objectiv ,es shalt bEr inctuded 

SEC7TQN 4 4, BAMPt.ING PROtEDi1RE.S 
4.1 	Wt►en+aver s+pplicatale, the meihod used to esisbElsh stsady-stala cmdtions shaii be dsscn'bed. 

42 	1{nowm site spec3fie factors t#tst may affer:t samplitprinor ►imrinp proaedures siha0 iye described 

4.3 	Any she papaitio» nesded prlor io sampfin4monitor3ng "l be descrthed 

4.4 	traoh sarrplingtmonitorft procedune to ba used shap be discussed or raferenetsd Ii compositing or sPiitttrtf} sampte$, ttme 
procedures sMmB bc desaiberi. 

4.5 	For sarnplea requidnp a spift sample for eNFw OIKW rwrposes or for shfpment to a difCerent labarsta(y, the OAPP shaii ldentifv 
who is responsibie for spiitdn0 senple% and where tha spf}ttln9 is pe+fformad (ag., flsid verstrs Isb), 

4.6 	If Bampiin9rfr!wnitor#np equipmsrOt i~s used to aollect crftttr,at nueasurement data V  e., trseo tct catctriate the final concentratlon +of a 
cxfUcat psratn+ater), fhe C2APP shaif desaibe how the sarttpling equipmetti fs c.altbrsted the freqtaancy at whkxt it is t;alibrated< and the 
acaeptamca crkerto fa ceNbrallon o+r calitratiort verMlctstton aa approprieta. 

4.7 	tf aamplingtmanittHing eguipment ts used to+aa"ct crtttcel messuremerm data tha GAPP sh2,lt describe how crossrcx ►tamination 
between sayOes is avoided 
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44 	The CAPP shoU lncluda a dbcxmiono(Um pmceWres to be usW to amure that representative samples ibre collected 

44 	A lWt of ownple quentlOos to be collected wW the'samplo amount required for each snalysl% inckWinf) OC gsirnNe pn*sK rhall 
be specft(t 

4.10 	Cariftm used lbr swoe coJWCbM transport and storage for esch sample type shall be desalbod 

4.11 	Desciibe how samPlas am urAquelY MmMM 

4.12 	SmTqftpreswvatioroffielhods 	nifteration addtficallom oft), Induding. specific magenta, oquipmant, and oupoes 
mqLdred for sampis pmsamtion shoU be described 

4.13 	hVding Ime ►equlrenmft shall be noted 

4.14 	Procedures for packkv and shipping sampws shall be desotbod 

4.15 	Procedures to ataintain chaln-of—cust.00Y (ea. custody seats, rectxds) dwlitg imisfer bvtn ft fMd to tft Iabcinptory, in me 
wW amwg contractors and subconittactors 00 be desauxd to ensire that sample kdWrity Is inaintatned 

4.16 	Seropto archW mqjkements for each relevant orgwgzagon YWI be provided 

SECTION S.C. TEOnNG AND MEASUREMENT PROTOCOLS 

5.1 	Each mossuromwt nvthod to be used aW bo desWbod fm dateril or referenced Modifications to EPA-wroved or simitady 
VWMMW Msft& "I be spedW 

5.2 	For ti ►pmm mghods. vedfication date VOkaW to expWW moUims shaN be Included In the OAPP meaning the OAPP shall 
provkie ovk*nce ftt the proposed mielhod Is COPSW of seNeWtV the desWW pedo(monm 

5.3 	For measumments whkh require a calibrated systft the QAPP dmi Indude specift calibration procedures oVicable to each 
pmW wgw woVA and Om promdures for verifying both initial wW mndnWng caRbrationo(induding frequency mA ameptence critoa ► and 
cweefi" WOOM t-0 be pwWrod If acceptance viorW are nol me*. 

SECTION 6.0, OAfOC CHECKS 
811 	At a mirtirourn, the ,  CIAPP aWl indude quanfttivo acMiSAM oritiaft for OA obladives asoodated vAth accLwacy prodsion, 
doNKtion llmlls;„ gind CompWiterlese for aWtW measwwwts OMCM. OvjsltaL afid analYb* as SPP"ble) for each matrk 

6.2 	Any addMonM profec4pedfic OA objecOvft SW be presentiad, lrodudho acceptertce cdtok Tft lndudes Iternssuch as mms 
boWnoo mqukwwtL 

6.3 	The 3pecik pnxedura used to asuss al klemified QA objecdves shall be fully descrVwd 

6.4 	The QAPP *W list and defirts all other OC dwics ancVOr Rocedums (e.g.. blanks, surrogates. eDntmis, Olt) used for the 
project, both Wd and laboniftry. 

ILS 	For so ► specified OC. dwick or procedum mquitO R"uencft associated ftmotence cMeft anct cosTacWe actions to be 
pwkffmd V acceptance crftoOa are not ffwA shol be "ided 

SECTION 7.0. DATA REPORTING, DATA REDUCTION, AND DATA VAIJDATION 
71 	The mmtno requWenmts (ag., unim reporting rmdmd (wet or dry]) for each measurement aN malrix shall be identffied 

7.2 	The dellverablies w4lecteid from 990 aMentmw msponslUe for %W aM 19M ratory &dW*s ShWi be listed 

1.3 	Dm redudw W000dures VoeMe tD U" "ct aM also spedfic lo each organization sW be. summadzod, 

7.4 	Date volidagan pxcedums specMc to each orgenizedw used to ensum the repoing ot aamradia proJect date to intemal wW 
external c"nts shall be sun"arizod 

7.5 	Deta storep reqWrements fdr each ownizafiw dW be wovided 

7.6 	The product document ftl wiN be VmPred for ft project dull be specifled(eg., Ptmml wdda MM rePom otiz). The contants 
of ft dooinont can be reforenood to a NKSRC or pmgremspecft QMP, N app-oprWw 

SECTM B.O. ASSESSMENTS 
8.1 	The OAPP shall lden* all sdibduled suft.(Le. both taftimi system sucfits rTSM) and porfbrmance eYaluagom PREsD to be 
pen'mmA wtio wig perkrFn t1hese adtiL wW wft WM mmve ft "t repoft 

8.2 	The QAPP BUR provide PrOoldlurell thOt are to be fagowed tbW wM wmre tnet necessafy cotrwive actions mi be portom-ed 
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8.3 	The respon.sibte party(4es) fa Imptementing corrodive actions sholl be tdentiiied 

$EGTtON 5.0, Ri<FEREFCEB 

Rafierertces sh0U be provided either In the hody crt the taxt as fnotnotes or in a separate section 

Attachrnent # 2 

NHSRC CIA 
To the Statemerrt ot Work 

Requiretr►entefDeflnitions Lie# 
lrPAs tivalfry SysUm websiOe:  tmp~.esta-vovlguauty  
EPA's RaquirettArtts ana tfuiqanrae t7ocurnanQ: htzp;( vj~vfw.goa aovlauerltyjr~~  docs.ntmi  
EPA'a Quetity Syatrrrt Wabafb:  ~I;pJlwww afaa.davtoustitvlas dacstr5 ~#inel,csdt  

In t><ccordanoe with EPA t3pder 5360.1 A2. cotttonnatxe to ANSUASQC E4 rnust be damonsttated by submitting the quality documerrtation 
drasoribed hortdn. AI Qcntity docuraorrtation sfraii be submttted to tfte Gavemment for review. Ther (;ovwmmrmt wlll revietv and ratum the 
qeraNty,  documentafion, With comrnents, and indke approval or dfsapproval. If the quality documerrtalion is not approved, It musf be revlsed 
to addres.a alt crorrtments and t#ta(l be resubmitted to the Governmertt foa tappnNal. Work involving environmentat ciata col3ettm, generation, 
use, of n>!portinH shali not aommence untiJ the Govemment has appro ►re the quattty documentation. The Quality Assurance Pro}ect Plan 
(C]APP) sha11 De au#xttMtsd to the Govertunett at isa8t thirty (30) daya prfor to th8 treginning of 8ny environmentat data gatttering or 
gensratton actfvily in orrler to W4Rrv sufficlsrit tfine tor reaiew and revtsians to tse oompletect. Atter the Govemment nas approvea the quatity 
dOCUmentation, the Cortttado► shaN atso implentellt It as written anti approyel4y the Govemmerrt. 

i`I.u-WS`ci: u~= : i ~  

(1) a eies+xiption of tbe organlzatEon'a Quatfty Syetem (QS) and infiormation regalding how this 0S Is doeunwrttecl, 
eonvnunicsta+d and Impternartted; 

(2) en orgirttsedonal ahert shawing tho poafUon of the QA funciion; 
(3) dabTr»tion of Me autttortiy and rerpatolbilFtias of tlte QA fiancdort; 
(4) tAa buciWround md wperiarte+s ot thrr !QA psrsontleE wha wili be ssstgned ta tl:te projrroty and 
(5) tAe atgrnisMlort's gt ►naral approseh for raccomplia#ting tM QA apeclfkettiats Itt tlte SOW. 

NHSiiC QA Rt39uirernttnts/Definitions List  
Catiejory Level Des[gnations (determines the level of QA tequit-ed): 

~ 	CGtagory 1 Prajeet - appl"icabla to studlss performed ta gsnewste data usad for enforcement acthrities, UUgat{on. or researcfi proJect 
irmolvirV hutnan eut>fecls. The t}APP shatt address all eiements Ifated in °EPA Reqiulreanents for QA Pro,(eot Plarrs, EPA t]ArR-5. 

a Cateyory It Pt ~okct - appdicabie to sltuiias perfonned ta penerate data used in support of the developmsrri ot errvironmentat 
! regulaiions or standards. The C]APP shaPr address aN eiements Gsted in'EPA Requirementt; ft,r QA Projecl Ptans, EPA QAJR-5. 

Capgary 111 Pro#ect - appttcab3e to projects invotvtng apptied tesearch cr tocturoiogy evaluations. fihe QAPP shatl address the 
cppacaUa secfiona ot "EPA R"uirsrnents tor tLA Projeci Plans, EPA C3AlR-5 as outtmecf in the t#iSRC's CiMP: QApP 
raqutrernents for fhe spec~fic pro(act typs (see befow). 

❑ 	Categary IY Prajaot - apptinetuk» to praf+acta Imrolvfng tiacic r4saarch or prelirntnary c(ata gatharing activitios. T!w QAPP shall 
acklresa ttte appkable sections of "EPA Requtremenls for QA Pro) ect Plans, EPA UR1R-6 ag outtined In ft NF ~tr QMP 
C111PP requiranents for tfre speciflc Pmjed typn (R" halawj. 

Froject Types: 
"ihase outlinru of hMM's oAPP ReQuhetnfastis for vsrious pro(rlat typMea, trgm Apperidix ti of rhe NtiSRC OMP (excspt wtwere 
oNNrMrfsa natad), are a>nttettaed fmm typicatfy applicabla secflans oi RM (EPA Requirernents for t]A ProlW Ptana) and aro 
itlbmdmd to ssrve ea a ataftino polnt whm prvparing a OAPP. Ttunce lists arn1 ttreir tutiTrat may not !it evtrry rasearoh scr,nariu ara! 
QAPP's musi confonnto appiicable secUons of ti-5 in a wey that lufly desoribes the research pkan and approprtata QA and G1C maa9ures to 
ersure fhaf the data are oi edequete quatity and quar>tity to fit thetr Wandetl purpose. 

Appieed Reaefarctr Pmjsct - perteWo la a study performed to generate data to demonstrate tite performance oi accepiad 
ILLYYYJII 	proce.csas or tectertoioQies under defined condhions. Thgs$ studies are olten pitot- or fis{d-scale. The QAPP strall address a11 

retluirements Ilssted in "QAPP Reauirenrents for AppHed Research Projects' from Appentkx B of the NHSRC OMP. 
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~ 	8qka f+lasYfirch PrviMCt - Partatns to a skudy parcfurmed to generute daia usW to evaivate uryxoven theorlea, pnicesses, or 
#xdtrwiooas. i'heae sh,(fMes are often b9nch-scaie. Tha OAPP shaii address aU rsquirarnanta iisted in`WP Requiramentss ftn 
Bas1c Raasaarch Prooate" fram Appwndbc S of tte NH&RC QMP. 

~ 	DOOW, Consb'uetlon, amYor Op.ratlat of F.nvirontnentg techztofaqy Projact - pertains to armironmwtai tachnoiogy 
d8sWtatl, cownicief andtor operated qy arttfJor kn t:t'A. Ttw C]APP ahaii address requtrernarrta in the EPA Cluality 3ystem 
dtftxxrtartT "Gufdanpa cm QuaHty Assutance for Envirornnen#ei Techrwiogy Qesign, Construction, and QperaUon'° G-t 1. at 
httcrf/vnM+rr ens oovlc~ual3h rtt~8 docslal t-ifnaf ~~ txf!  Far additional informaticn, you may refer to Part C of "SfwcHicatia+t wW 
Ciut+deynes for OWity 5ystems fof En+drarttxterttai [3ala Colietdion and EnviranmenW Teotunoiogy,' ANSilASf7C E4-1984, Ametican 
8oci4ty for QuaUty Contrtsi. Mgwaucas. Wi. .tdutuary 1995. 

( !1 	GaoapatfAl Ourh QuaRly Attaurartos Pro(trot - perfains to data cooectitur: data pnacessfng and anaiysis; and data vaqdatiott of 
(,J 	goospoW appticeqions. "/fia OJ ►PP ohaD addnasa requiramerds in #+e EPA G1uatRy Sygterrr docwraant `Gukiance for C3wospattat 

Daffi Quaflly Aseuf8ulce ProJ6Ct Pierus` G-S5 at f ~Ytw~vw,~pd,stovlaualitvt4a docsJ~5a finel-Q~.pit.  
~ 	Mothod f?s+nNagra+ent Prajwct - pertaira< to sttuatiana vvhere there ta no ersating s#+andsrd mathod, or a utendard method needs to 

be signlficetttly mtxfirtsd fctr a spacitic applmtiorf. The OAP'P fte addrass ati ratjuiremeitts tiaied In -AAPP t3equiremants #or 
fule4hod C)ev®iopmoat Projaote trom App"x. B of tfro.NHSRC Ok+fP. 

1~1 	filodQl Devalnpmwrtt Prajed - indudes aU types ot mathematicai t'noddts Includiril;; static, dynamic, cleterrrtinfstic, staehastic, 
(~ 	machardsdc, amptrieat. e1c. 'fha t1APP shali address requiremems in tha EPA C7NmHty Systwn document "Guidance for Quayty 

Asaurance ProJect Ptans for fukodeting' G-51wt at  httrr llwpm~~.ccavlauatitvf ~r~CSlreSm-finai.cdf.  
tfanpOng and Wtalyalt PrwaJact' - pertains to the cotjection and anatysid of sampies whff no obiacthres other tttatf to provicla 

t_1 	rharacterfzation or monftorirtp itiformstiort. Ttte QAPP shaN addr6ss d wuireman#s listed in'"QA,PP Requiremants for Sampifng 
eutd Anatysis Projects' fnam Appendtx 0 of the NHSRtJ OMP. 

~ 	Sscondaeyr tMft Projsct - pertsins to enviroamentai data coDactad from othar sources, by or for EPA, that are used for purposas 
other ihern ftm origina4ly intendad. Soumn may indude: iitenaUme, incuslry surveys, c:oxnp'iafians fmrn campuleriz+ed dattaoases 
anrf inforntatiott systems, and conputo4ad or msthwnablCaf modais of envinonmentat processes. The OAPP shaii address aii 
n3quimrnettts Nsted lt "SaAPP RaqOBmentg tur'3ertwuiary [?ala Projects" froni Appendix S of the NHSFiC QMP. 
$attwara i7evelopnwttt wd Deta MariaQement Pro}sc# - pattains t0 software deveiopment, sofhyarelharcfware 

U 

	

	systttms devetcfpmartfi, ctatabasa desigtt and mair>teltance, tlata vaiidatiat and varifir,ation systems. The fJAPP shail address ail 
requiremdrfts Iatad in "QAPP Requirem+frtta for 8oftware f)evelopment Profects" frorrt Appenctix B of tfie NHSRC 4MP. 

pefi/'IltiotlS: 

Etsvtronntentat tlafa - These ano +eny meASu'amaM or ir>Fwnabon fttat dasefte emirotrmeetai processes, locat3on, or canditiorrs; acx,togicai 
or haalth aftetW dEraotiy from measuramenta, produoed from cttftware and modrrts. and compitad frorn other sourres such as data taases or 
fhe iitai:atura. For EPA, arwirtonmentai ttata irtchxte infdrmation coyacted directiy from rneatwremettis, produoad from softrare and modeis, 
and carnpiied frcxn othar sasurcss such as data tases or literature, 

tnaramanftl Ftunding - ktctamerttat itMirsg is partiai furtding, no naw work. 

Quotty Asauranat (" - 'Qualky aasuratxe is a systam of martprrtant activiHes to ensure that a process. itam, or service is of the type 
antl quatily nBaded by ft wstomer. it deals with ass" prlicy and running an adrnin'iatrative s"m of managemeni controEs ihat cwer 
ptannHrg, implerrtafttatMDn, and reviaw of ciate rsotlaction activities and tha usa of data fn decision matcing. Ouatity assurarice is just one part of 
a QuafitY syntem. 

Cuattty Aswrance Projaat Pian (C}APP) - A CtAPP (s a doFument that dsscriNs tha nacassary quaifty assuranve, quality controt, and othar 
tethnicai acth+itias that must tfe impfemerM to ertsure that the resuils of ft wOrit performed wlli sadisty the stated perfOnnarttte crtterSa. A 
QAPP doautnerrts pr*iCt-spacific intorcmatton. 

tivatity Cotstrct (OC) - Quatity oorArol Is a technicW functiot tfutt induda aN the scentific precautions, mch as calitirations and dupkations, 
which ana naadaQ to aoquire dft of tmown and adettuate qiwiity. 

GuNlty NRfn>ragatnant Plsn (qMIP) - A C3MP Is a dotAumertt that describeas an organixatiat'sfprogram's ctuaiity system in t6mts of ttte 
organizattonal aitructura, policy and procedures, fsmctbrrsl MsponsysliFtEda of tnetWgament and staff, finea of authority, and required irgertsces 
for emm  planning, trnpienenting, documerttiirg, aru! assassMig aN acMvitiae cxarnfucted. A GtMP documents the overap urganizationlpnsgram, 
arud is primariiy appliCabla to mufti-year, mulfi•project efforts. An organization's/program's OW shaa address a(I Wmente RWadf in the 
°Requiremaru for Quaiity Managamant Piana' fn Appentfix B of the NFtSRC OAP, 

Ouality Syatam - A qual%y systdrn Is fhe maer+s by whioh an organizadon managas its quaiity aspecis in a systernatic, orgamized mar>ner and 
proviiet+ a frameworft for {lannhg. impiementing, and assessing worlc partormed 4y an o ►ganitaHon arrd for carryirtg out required quakty 
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4switanoo an* quauty ommi VICIM163. 

R-2. EPA PAsqukemards for QuWity Management FWa (EPA;24D)%*lJ=) March, 2001 

". EPA RaqLilroments for CkmRty Vanagomeryt Plans (EPAt248A3•011002) Match. 2001 =JA,,vw,wa.ggU ualitMQS-docs/rS4inW.rd, 

Suboandw Chongo ,  - SubgtantWo chwW Is any dunp km an acWq bW may aftw ft qugAty of data taing used, gowated, or gathered. 

Toel"Aaall Load P•mm (n-p) - Ttft pomm is tac"caty msPo"ble fM ft PMOd. For wdrarriural Wntract work, the TLP Is typloWly the 
OWOMCMV ~s repreSantafte (COM- For lnftmrW work, the TLP Is tyocaty Me PfftoW InvedgaW. 

Abb"Wations: 
COR Contracdng offkw's RopmuMtiw IAG 
NHSRC NaWmi Hmodand Sectnity Research Corder OA 

NRMRL Nagonal Risk Management Rewarch Uboratory OAM 

Ook 10 Ouaky Assuraince ,  Identtlicattim amp 
OAPP Guality Ammnoo Projea Pfan sow 
03 oAlfty svoom CRADA 
TLP Toohnkal Lead Pemon 

tnteragericy Agnmmrt 

OjWity Aswimme 

Gaft Aumnoo Manager 
Qmft Management Plan 
statemorg Of Work 
C40mmOva Research A DevelopMeni Agreement 

AttaoohmeM 02 to t ►e fttwnont of Woyk 
RWWM 1. March 204e 
NHSRC OMV 
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United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-20 

❑ Other 	❑ Amendment Number: 

Contract Number 

EP—C-09-027 

Contract Period 	0 4/ O 1/ 2 0 0 9 	To 	0 3/ 31 / 2 013 

Base 	 Option Period Number 	3 	 i Fate 

Title of Work Assignment/SF Site Name 

and Transport of RDD 

Contractor 

ARCADIS U.S., 	INC. 

Specify Section and paragraph of Conlract SOW 

Purpose: 	❑ yyork Assignment 

❑ Work Assignment Amendment 

❑
}{ 	Work Plan Approval 

❑ Work Assignmenl Close-Out 

❑ Incremental Funding 

• Period of Performance 

From 	0 4/ 01 / 2 012 	To 	0 3/ 31 / 2 013 

Comments: 

❑ Superfund Accounting and Appropriations Data 	 X❑ Non-Superfund 

' 	SFO 
(Max 2) 	❑ 	

Note: To report additional accounting and appropriations date use EPA Form 1900-69A. 

~ 	 DCN 	Budget/FY 	Approprialion 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 
j 	(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max 4) 	 (Max 8) 	(Max 7) 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Period: 	 Cost/Fee: 

09/01/2009 	To 03/31/2013 
ThisAction: 

Total: 

$ 0. 0 0 

$95, 035.00 

$95,035.00 

LOE: 

Work Plan / Cost Estimate Approvals 

Contractor WP Dated: 	0 4/ 2 0/ 2 012 Cost/Fee: 	$ 9 5, 0 3 5. 0 0 LOE: 	1 , 088  

Cumulative Approved: Cost/Fee: 	$ 9 5 , 0 3 5. 0 0 LOE: 	1, 088  

Work Assignment Manager Name 	SanCJdOn 	Lee 

(Signature) (Date) 

Branch/MailCode: 

PhoneNumber 	919-541-4531 

FAX Number: 
ProjeclOtficerName 	Kevin Suddert 

(Signature) (Date) 

Branch/Mail Code: 

Phone Number: 919-541-2708 

FAX Number: 
Other Agency Official Name 

(Signature) 

' 

(Date) 

Branch/Mall Code:  

Phone Number: 

FAX Number: 
 Conlracling Official Name 	Re 	ita 	Tyus 

Si nature 

. 

5 /

X 

 

Date 

Branch/Mail Code: 

PhoneNumber: 	513— 	87-2094 

FAX Number: 	513 — 4 8 7-210 9 

Work Assignment Form. (WebForms v1.0) 	U 



United States Environmental Protection Agency 

EPA 	
Washington, DC 20460 

Work Assignment 

Work Assignment Number 

3-21 

Other 	Amendment Number: 

Contract Number 

EP-C-09-027 

ContraotPeriod 	04/01/2009 	To 	03/31/2013 

Base 	 Option Period Number 	3 

Tite of Work AssignmentISF Sfte Name 

MODIFICATION AND TESTING OF TR 
Contractor 

ARCADIS U.S., 	INC. 

Spedfy Section and paragraph of Contract SOW 

lSection 2 
Purpose: 	Fx]Work  Assignment 

Work Assignment Amendment 

Work Plan Approval 

Work Assignment Close-Out 

Incremental Funding 

Period of Peirformance 

From 	04/01/2012 To 	03/31/2013 

Comments 
Full title: MODIFICATION AND TESTING OF TRANSPORTABLE GASIFIER FOR ANIMAL CARCASSES 

Contractor shall not begin work prior to 04-01-12. 

Superfund Accounting and Appropriations Data 	 ❑ Non-Superfund 

Note: To report additional accounting and appropdationS date use EPA Form 1900-69A, 
SFO 

(max 2) 	r7 
OCN 	BudgetIFY 	Appropriation 	Budget Org/Code 	Program Element 	Object Class 	Amount (Dollars) 	(Cents) 	Site/Project 	Cost Org/Code 

(Max 6) 	(Max 4) 	Code (Max 6) 	(Max 7) 	(Max 9) 	(Max4) 	 (Max 8) 	(Max 7) 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Pedod: 	 Cost/Fee: 
04/01/2009 	To 03/31/2013 
This Action: 

Total: 

LOE: 

Work Plan Cost Estimate Approvals 

Contractor WP Dated ,  CosVFee: LOE: 

Cumulative Approved: CostrFee: LOE. 

Work Assignment Manager Name 	Shannon Serre 

(Date) 

Branch/Mail Code: 

PhoneNumber. 	919-541-3817 

FAX Number: 

Project Officer Name 	Diane 	Pierce 

(Signature) (Date) 

Branch/Mail Code: 

PhoneNumber: 919-541-2708 

FAX Number: 
Other Agency Offidat Name 

(Signature) (Date)  

Branch/Mail Code: 

Phone Number. 

FAX Number: 
Contracting Official Name nita 	T 	uS 

40 
(S± nature pa 

BranchiMail  Code: 

PhoneNumber: 	513-487-2094 

FAXNumber: 	513-487-2109 

Work Assignment Form. (WebForms v1.0) 	6/ 



S TA TEMENT OF WORK 

MODIFICATION AND TESTING OF TRANSPORTABLE GASIFIER FOR ANIMAL CARCASSES 

OMIS DCMD C.4.1.1.3 
(APPCD ON-SITE CONTRACT EP-C-09-027) 

WA 3-21 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL HOMELAND SECURITY RESEARCH CENTER 

DECONTAMINATION AND CONSEQUENCE MANAGEMENT DIVISION 
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I. TITLE 
Modification and Testing of Transportable Gasifier for Animal Carcasses 

II. PERIOD OF PERFORMANCE 
The period of performance for the work under this work assignment shall be Award - 3/31/13. 

III. SLIMMARY OF OBJECTIVES 
The objective of this work assignment is to make repairs and modifications to the gasification system, and 
to run an appropriate Proof of Concept test on swine and poultry in a real world environment. 

IV. RELEVANCE 
A comprehensive response strategy is required to.effectively mitigate animal health ,  emergencies (i.e. 
high -consequence foreign animal diseases) and maintain continuity of business to the maximum extent 
practicable. This response strategy must incorporate plans and technologies for rapid depopulation, 
decontamination, and disposal of affected animals. This technology could be used as a disposal option 
for animal carcasses following a disease outbreak. 

V. BACKGROUND 
This project is a combined effort between the Environmental Protection Agency (EPA) and the 
Department of Homeland Security (DHS). EPA and DHS are committed to using cutting edge 
technologies and scientific talent in our quest to make America safer. 

A comprehensive response strategy is required to effectively mitigate animal health emergencies (i.e. 
high -consequence foreign animal diseases) and maintain continuity of business to the maximum extent 
practicable. This response strategy must incorporate plans and technologies for rapid depopulation, 
decontamination, and disposal of affected animals. Current response strategies which rely on stop- 
movement orders, quarantine, depopulation, carcass disposal, and limited application of available 
vaccines, are inadequate to meet the logistical challerlges of large . and/or multifocal outbreaks. 
Furthermore, these response efforts fail to manage or mitigate the psychological, social, economic, trade, 
social, or environmental consequences. There is a critical need to develop new and/or enhanced animal 
health emergency response strategies, tools, and technologies in order to increase capacity and to 
ensure that depopulation, decontamination, and disposal (3D) activities are handled as rapidly and as 
humanely as possible. 

During the past five years, an interagency team, including USDA, the EPA, the Department of Defense 
(DoD), and the North Carolina Department of Agriculture and Consumer Services (NCDA&CS) has been 
collaborating on a project managed by the DoD's Technical Support Working Group (TSWG), involving 
the poultry and swine industries, to develop a technology to dispose of animal carcasses resulting from 
disease or natural disaster by mobile maceration and thermal gasification. 

Early tests showed promise in a prototype equipment package designed and constructed to process 25 
tons or more of swine or poultry carcasses in a day, with the system being expandable with multiple units 
to process up to 200 tons or more of carcasses daily. Initial field testing of the prototype indicated that 
many of the design requirements were successfully met and tested, but some design flaws in the 
prototype created limitations in achieving the desired feed rate. 

This Scope of Work describes an effort to make needed repairs and modifications to the system, and to 
run an appropriate Proof of Concept test on swine and poultry in a real world environment. Such 
technology would provide the basis for strategically placed gasifier units around the country that could 
respond to diseases or disaster in a timely manner and provide an environmentally sound carcass 
disposal option. 

With repair, enhancement, modification of the prototype system and effective training of an operating 
staff, the macerator and gasifier system should be able to safely process 25 tons or more of poultry or 
swine carcasses per day. The current prototype does not have the capability of processing large animal 
carcasses such as bovine or equine due to cost savings achieved on the macerator purchase that is with 
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Uleunb. ThmaddKionufopna-bneakervmou|denab|elaroeoninnals tobepnonessed. Anotherimpodmnt 
nohe is thadthe nnaomnatorunb is on a smUf-oontainod tnai|mr and oou|d be used in oonjunotion with mther 
|arge-mca|mbxchno|ogiesUhatDHSmightbeintenested indmwa|oping ondtesUng. 

The prmtotype  ia curnanUy |ocoted a1 an agricu|tuna| indumtryaiha in Nodh Cmno|ina. AJdhVu8h some cf the 
oompmnmnto (e.g., geneodor)havereoeived mmuUnomaintenance,thenehas beensomedehsriorahnnuf 
momecomponmntnduetotheunithevingno(b*en'openatedhmranextendedpoModofUme. 

vi. 	SC«]OE 
Thaexiyhng gos0erpnotmtype shaU be repaired to nmsbmretheomnnponwnts thatans nbtboinA nmp|aood in 
the aoUvitiaa ofuther taskn to thoirfunotiona| state. Thiy shaU ino|ude nepa|r ofthe out*r sheU, rofroctory, 
ash diaohor0e auger, tnoi}ens, contrV| myshem, door ossemb|ias, e|ectrino| owmpon*nbs, g*nenabor, 
mnooerator, ond feed systom. AU repaira sha|| bn documnented using CornpuharAided []emiAn (CAD)too|m 
andaUnmvimeddesigndnawingssho||b*co||ectedintoaayntomdonunoentaUonnnonue|inbothe|eutnunio 
andherdnopyform. 

VM' TECHWICAL APPROACH 
Thisismfo||owonworhannignn?enthnmth*previousopUonperi'd. Ap|anhanbeendeve|Vpedonhovv 
bz prooeed xvith the rnoddDcaUon ofthe Qsmifiermymtenn. A |iat ofsuggest*d ropains mhaU be submi#ed by 
the contnanb»rbo the EPA VVAyW foroonsidenahon priorb/ iniUaUng any napaim. VVritban muthorizatiun xvi|| 
beprovidedbyVVAMonpepairmthotahaUbeoump|etmd. Onoethenapairshavebeennunnp|eteda serieo 
ofshakedoxvnbastsshaUbep|annedbesedondiscumsionybeh^eenthoEPAVVAK4andtheoontnactor. 

ViUU. 	AFF@RDABUL0FY 
Thio *ffmrt is {abot inhanxivn, whi:h is xvheroth* bu!k mf thm funding is requirod. The contraotor mhoU 
determine which mcdorio|m are n*o*ssaryb) repairthegooifier. Lorge nmpita| equipment itemn vvi|| bo 
prooured bytho EPAvvith amme||er |(erns being pronurad bythenontnaobzr. The unit is currenUy |uoated in 
Rona HiU. NC and nnoving th* unit ie not financiaUyfeoaib|e. so it mnoy b* nmnesnoryto subountraot with 
aomeoneintheRoseHi||areetmeemimtinrepoir/upgnadeoftheuniL 

|x. 	TECHNkCALRASK 
Thebaohnioa|riskinvolvndinthiopr 'ediorninirnai Theu|Unnategoe|istoteotthmthnmughputVpensdon 
ofthegasifierusingovinoandpVu|try. 

X. 	FACIL|TIES ANDA8ATER|ALS 	 . 
AUaxperimnenta|offortssha||bepedbnnedbytheuuntroutorat thoourrent|ocationufthegaoifiorwhiohia 
Rooe HU|. NC. |fdeerned feasib|e, thm gaeifimr unit may be pnoved to Reeearoh Triang|e Park. NC for 
napairmifoontnaotorandVVAK4denide thisiethonnootfeauib|evvaytVrepairtheuniL 

xi' 	TASKS 
ThefoUmwin0taoksared*finedaapartofthiuworkaos|gnmant 

The oxioUng prwhoh/pe  oha|| bm napaired to nomtona theommnponents that are not bning nep|aoed in the 
eotivideoofVthertaokmtotheirfunctiuna|atote.Thissho||inc|udorepe|rofth*uutoryhe||.nahautory.omh 
dinoharge ouger, trai|era, oontro| myoh»m, doorouoemb|ies. a|entrima| uomponwnta, genorator, maoorotor, 
and haed mystom. A|| rwpain» sho|| be donumenhad uning Computer/lided Deaign (CAO) tmo|s and o|| 
r*viued deoiOn dravvin8m shaU beooUected intoasyotemn dmcumnentation nnanua| in both e|eotnoninand 
hardoopyfonn. 

The iniUo| design denimion to use oi|4ired bunnem, o|though nob|e in ita inhwnt of mnininnidng |ogistico 
auooniahed vvith fue1 de|ivery by having dhm genmnator and burnere use 0lm mome fum|, renu|hed in 
oignifioant oporationa| diffiou|ties, ino|uding difficu|ty ignK|ng, pVor turndoxvn rodiom, and unnn|iob|* 
opemdion. The unitvvi|| be refitbad vith Qao bunneroUhat burn LP ornsduna| Qas, and oeomciahed pipin0, 
fuel de|ivory, fiamme aafaty, and procaeo oontro| hardvvara. AU nevv equipmant inataUationm vviU be 

~ 



dooumenbedusinQConlpu0erAidedDesign(CAO)toos andaU-naVisedde i ndravvngnwU|bem7|leoted 
inhoanystarndooumnentationrnanusdinbothe|ec1nonioandhandoopyform. 

Theinitim|feedsyshemdesignrequirednnonua|actua ionofthefaodi/gva|veafromnthntopVfthegasifier 
to dintribute the faed oniV thm gesifier's hearth. Thm initia| femd systenn a|mo had o side efh*mt thot a 
vo|unne of matmria| equm| to tha anlount mf mmaherie| fad |nhm thm nnaoerotor xvos |ntnnduoed Vnto the 
haorths. This required poy|ng  signifimant attention tothe inboduntion ofrnadedo| into thernacenator '  ond 
coused operaUono| d|ffiou|bes=hen |orgeanimo|ovven*fed intothe moconetor. ThefandinQ system shaU 
be redesigned tn decnup|e thn quanUty of rnoteria| fed into tha maceradorfromn the quantity of mmaterio| 
dixtribuhod nnhn tha gasifiar's hearth. |n oddibon, the moteho| tnanapodoyntomn oho|| ba ne-eva|uobod bm 
potenUo||y une on ouger rather(han a purnp. |n addition, the contro| ofthe ma|veo to diotribute the heed 
onmossthayosifier heodhm sha|| be autVmated with a nnanuo| overrideoi ground |eva|. Thefeed nyetern 
shoU bn ob|a to opemote under negative dmsft to neduoe \he potentio| of oon(aminmUon vie aeroso|s 
escapingthenyntern. N|nevvnquipmentinstoUotionneho||bedocunnenbodusingCornpu0er/\idedDesign 
(CAD)boo|sond aU nevimeddesign dnavvinga aha|| beco||ected into o syxtmnn doounnentahon manua| in 
bothe|eotronioandharduopyfVrm. 

Tnsining mnoteria|s shaU be devm|wped fur opaotiona| personno| ho encomposs nnobUizetion, field 
onoemb|y, openation, dean|ng, rnaintenmnme, repoirm, trmub|ashnobng, ond dernobi||zation. Training 
noeterio|s nhoU be de||vered |n bVth hord mopyand e|entmoninfmnns. 

The a|eotrice| mysbem `  cVnbn| symtem..mnd aoaouioted equipment mhaU be temted and modiOed (if 
necensery)hoasmurathottheQasifieroonupeoabenofe|yfrmrnosuityb|e|4caUon[neUweo1herconditiona. 
Al| new equipmnnnt inehaUadons shaU beduounnented using Conoputer Aided Design (CAD) too|s ond a|| 
rev|nod desiQn draw|ngs sheU bn coUeoh»d inbmonyshemn doournenbtinn nnonuai in both e|mmtnmnioand 
handoopyform. 

' 

Oncathe rnodifications and napoins hova bemnounnp|eted. the projectnperadin0taamm ehaU condunta 
saries o[ shakedcxmn tests to opdrnizeihe perfmrnnance ofthe unit, prupedyacUust  the sysbern, tna{n 
pernonne| to sa(e|yand no|iab|yVpena0a it in the fia|d, ond pmrfmnn otth* highest throuQhputponsib|e. 
|nformaUonsha||beueedtodeve|oponddeeiQnoparations.maintenonce.repeir.assemnb|y ' disaamemnb|y 
ond tronsportahon maharia| b>r referenoc ond troining. A Ouo|ity Asnunanoe Pnojact P|un shaU bm 
dewa|npndendgmproved,priortVonytmnUng.booddnenuonymmaauremenbstobetakenas apartofthim 
baedng. 

Thn cnntrac±or shaU cany out and document o thrae-doy Proofof Conompt (PoC) h:yt et the highest 
thvmughput oofn|y posdb|e. |t is ontioipoted thof o 72 hour nonbnuous tem( eho|| bo nequined as part ofthim 
tank. Upon oornp|etion ufthatest. thecontnactorsho|| n|ean and diminfentthe equipment and testanea. 
and pnepomethe syetomn forre|000hVn. Thecontraotornho|| pnopame an AOerAotion Rapmrt (AAR) boaed 
on the pnojemt ect|vity and the noou|ts mfthe tosL A <]uo||tyAmsuranue Pnojeot Pian ohaU be dave|oped 
ondopppowad.priortobpmUng.tooddremnanyrneaounemenbahmbetohenas a portVfthieboating. 

Upgradm of the pnonessing maoerotorcapabi|ihyfov bovne ond equine cmroeemea by the oddiUon or 
inonrpnrebon Vfa pre-bneakmrand ouaonioted infrootructume and honmportinQ syabame nho|| be required. 
ThaconbectorahaU reoomnlnndthenaquined uomponnnba ond sha|| 1nmtaU thasa uomponentm oo partof 
thistamk. [}ependinQonbudQedorynonohainbsthimTonkwU|nameivethe|owest phorityoutofa||theTanho 
har this vvork eaaignmonL A|| nmw equipmant inebaUoUnns ahaU be ducumonhed usingComputerA|ded 
DeaiQn(CAD)bmo/s andaUnevimeddaoigndrowingmxviUbacoUenhad|nbmamysberndonumen1odonnnanuo| 
inbothe|eotronioondhordcopyfonn. 

In 



Aa port ofthia haok, the oontnaobor uhm| eva|uote ond duou/nendth* syabom, ds operation, required 
mnminbenance, performance,am1Gny0thernxodifivationsOrhnprovemnents.AJ|newequ|prnentinobdksdono 
sha|| be douumnenh*d uming ComnpuhsrAjdod Daoign (CAD) bmo|o and aU revised deoign drewings sha|| be 
omUectad inbu e oysbam documnaototiVn rnonua| in both a)actronic ond hord copyforrn. Auomnp|eba setof 
o||ofthiodocurnantoUonoho||bep|ocadwiththeunitinovveotherprutaubedoonteinerendprovidedto(he 
projem±offioec |tiaonUoipahedthotehoha|of5smtsofdmournentmtionahaUbapmovided. 

Tha conhoctor sha|| dmen, deunnteminabe, d|oaosamb|a, and oeoumdy package the Qaeifier oyabano, 
inc|uding nmooerab)r, fox tnanapodbo o |ooation idantifiad by(he North Coro|ina Deportmnent ofAor|ouKuna 
andConaunmerSen/iceaforotoQing. |ftheContnnobordmaanothove#hecopocUvtotronaport th*gysbenn 
oncm itis paukagad, o hmavyrigging/truoking cornponymhaU ba hired bythaoonboctorhzhanaportand 
un|mod thesyotam atthedesignatad |uooUon. The |ooatimn /oontioipated bu ba in the F(o|eiQh. NC arao. 

xii. 	DELIVERABLE SCHEDWLE 
^ On a nnVnUh|y bauis fortha duraUon of the, project, the onntraoh,rahuU mubnnh, in e|*ctn7nio 

fomnad, progmnsa repods oummrnodzing teohnioa! prograoa (ino|uding aatinnobad peroent of 
pro]ectcomp|mhod). prob|enmmenoounbarad. quodedyandoumu|sdivef|nanoia| axpandituree 
endooatondschedu|evorionoo. 

xiKU. 	REPORTING REQU8REK8ENTS 
• ThaControc\ormho]|prapora{]umitvConbn|dabyrepurtsofaUfocUby-sPeuificdota. Eooh 

{]Ua|itvConhm|repVrt shaUbeinohonnat$uitab|efnrEPA/NH8RCpub|icgtinnandghoU 
discusahowvvmUvohmuamemmunenoentademnhbedintheQAp|anwenannet. 

• Thaovvandoemha||connp|ywithaUnequiraments asdeUneo(odonthe'`Quo|ityAmsunanoa 
P|anning RequiramentmFonn(QAF<F)^ ino|udedvxith ihiaaxtnonnuro| au(ion. meaattechmant 
#1 ond#2. Thaconinao1mrohmUpraporeeQAPPinacuondnnoevvith 
http:8vmxmv.apagov/ouo|ity/qa-doos/r545no|.pdf or beaadonthatypnofmoaoarchthsdis 
beingoOnduuted. ForgUidonoeonprep8r|ng8naeaap:h-speoJioQAPP. theprepareruhou|d 
refertothapro/ect speoifio nequinemnen(s provided in NHSRC's{JyWP. Tha QAPP mumtba 
approved priorto thostartofany |obonatoryvvurk. Additiona] iVforrneUon nalohed bm Q& 
raqu|rarnamhmusnbafoundo(vmww.apo.gov/oue |ity. 

• Themonth|yinvoioereportaforthiaworknsmignmon(shoUprov|deadebai|oddoocri[dionof 
onyaquipnnantorexpandab|esthmthevobeenpurohasadbytheoontnsutorfmruaaonthe 
projectsdioouosadherain. 

• /\|| pruductm dmve|opad undarthim8C]VV (a.g. '  thaabovementionmdhechnica| repod)mnumt 
omnfonn to tha naqu|remnanta oY EP/Ys Namdbook for Prapering Offina of Rneoanoh and 
Deve|oprnnn1 Repodo (EP//800/K-95/002). SubmdanUve pudiVna ofthim hondbook oan ba 
h)unde1vmxmv.epa.gov/nhanuundorthepo |ioyondguidonoatob. 

N 



NHSRC QUALITY ASSUP-ANCE REQUIREMENTS FORM 
Attachment I to the Statement of Work 

I GENEFLAL XNFORMATXON 

Title: Modification and Testing oF Transportable Gaslfier for Animal Carcasses 

Description: Modification and Testihg of Transportable Gasifier for Animal Carcasses 

Froject ID: C.4,1.1.3 

Status ,  Original 

Number Ammended: 

4QA Category: III 

Acticyn Type: Extramural 

Peer Review Category. III 

Security Classification: Unclassified 

Project Type: Design/Construction/Operation of Environ. TeChnology; Basic Research 

QAPP Status 1: Not Delivered 

Vehicle Status: Existing Vehicle 

Vahtcle Type* Vomicle Ntimber: 	 EP-C-09-027 

Work Asstgnment NUiiibor. 	3-21 

Delivery/Task Ordej ,  Nurtiber'. 	NA 

Mocification Number: 	 NA 

Other; 	 NA 

It you are processing an ZAG or CRADA, the riesponsibility for QA must be negotiated within the agreertient, The 
TLPs in consultation with the QAMs in the various organizations must*agree on, and dowment, which organization will 
take the lead for QA, the 17ames-  of the QAM and TLP from each organization, and the QA requirements that will be 
adhered to during the agreement. Include this info in the 1AGICRADApackage, 

uscope  j6Fw.0RK 

Yes 	Does the Statement of Work contain the apprqpriate QA language? 

The awardee shall comply with afl re4uirements as dellneatecJ on the 'Quality Assurance Planni ► g Requirements 
Form (QARF)"Jnclude(l witti thts extramural aCLiort. The curK-racLor!.halt , prupdra a QAPP ifi acLurddflLe wkh Ule 
R-2 and R-5 and/or the attachments prov[ded with the SOW. The.QAPP must be approved prior to th-e starL of 
aiiy work. Additional Information related to QA requireri-Aents can be found zkt 
http://www.epa:gd ,v/qualitylqs-docs/rS-fin6l.pdf 

Yes 	Does this extramural action inyoll .ve  the collection, generation, use, and/or reporting of environmental data; the 
desion, constrkictlon, anci orieratfoh of -environmental teehnologies. or development of seftvvare, rhodels, or 
methods? 
(if "No' then skip to Section IV, and gign the form.) 

No 	Will the SOW or any subsequiint work assignments or task orders involve any cross -organizational effofts 
wtthin EPA? 

No 	Has a QAPP already been approved for the activities specified in the SOW? 

Yes 	Is an applicable QAPP in the process of being prepared, revised, or approved by EPA personnel for future use 
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by the contractor? (QA approval.Must be obtained before the contracthr can st.a.rt. wnrk.) 

Provide tbeeXpected fide,for submission to. QA staff for approval: 
Modirication and Testing ...oll"Transportable Gasifier for Anlmal Carcasses 
Provide t11e : 6pproximatc-*dat1,  for SiubmMS10r; to QA Staff -(Cr dppraval: 

07/31/2012 

III QA DOCUMENTATION OPTIONS 

A0 d6cumentationspecified under "Other" must be defined in the NHSRC Quality Manaoement Plan and be consistent 
vvith requirements dpfinpgl in EPA Manual 5360 At. For all Items r-hecked below, there must be adequate inf 

' 
ormation in 

the SOW (or its appendices) for theofferor to develop this documentation. Where applicable, reference a specific 
section of the SOW. (R-2 rie&-rs to &PA R=W-r9pj0ptj  f Qr QUally Managgment Plans.WAJR-2) (EPAl240IB-011002, 
o3l2oloi) and R-5 rerers to aaA-  Reatitrenients for Ovalitv Agi; rnce Profe ,  ns (~LAJB-5) (EPAl24018-011003, 
03120101). Copies of these docufrents,areavailableat ti  I I wvv html,  ) 

After Awaird DocuMentation 

'Not Applicable 	Documentation of an organization's Qtjality System. QMP developed in accordance with- 

Not Applicable 	Combined docurnentation o( an organization's. Quality 5ystem and application ot QA ana 
QC to the single project covered by the contract: Developed in accordance with: 

Other 	Documentation of the applicotion of QA and QC activities Lo dpplicable projecL(s). 
Develooed in accordance with: 

Explain: The QAPP shoulid be developed in accordance with the attached "Requirements 
for Developing a Basis Research QAPP as well as the fequested Quality System 
Specification for extramural Actions -- see attachment #1 and *2. 

n/a 	Prog•ammatic QA Project Plan with supplements for eath specific project, developed ih 
accordance with: 

E-xist'ing documentation of the application of QA and QC activities will be used: , 

IV SIGNATURE.SLOCK 

The signatures below verffy that the Statement of Work ($OW) has been reviewed to ascertain the necessary QA and 
QC activities rcquired to comply with EP.A Order 5360.1 A2, that the COR understands these requirements, and that ttie 
COR will ensure that the quality requirements indicated on the previous pages of this form are incorporated Into all 
associated SOws. (Signldate below, obtaln a concurrence signature from the QA Staff, and submit the forrri along 
with the other extr aurai actlon dcicuirnentation.} 

8  2012 

Sh<n?o(n)erre 	02/28/2012 	Ramona Sherman 	02/28/2012 ar 
tr 	 NHSRC-10 QA Staff Member NHSPC-10 Tec hical Lead Person 	Date 	 Date 

QAPP REQUIREMENTS FOR BASIC RESEARCH PROJECTS 
(fmm Appendix B of the NHSRC OMP) 

A basic research project is a stuay performeti to generate date used to evaluate unproven theories processes. ortechnologfes. 
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SECTION 1.0, PROJECTOBJECTIVES AND ORGANIZATION 

1.1 	State the Project ObJeCtiveS. 

1,2 	 Idenfify the respbnsibiliues of all project partIcipants(e.g, QAPP prel)3ration, sample collection and anatysm dat3 
reductioni'validationtanalysis, report preparallort GA). 

SECTION 2,0, EXPERIMENTAL APPROACH 
2-1 	 Desciibe the prnr-p-ss, site. facility, appa(atus, and/or environmental system to be tested. 

2.2 	 Dewibe all known or pre•established test condilions and variable.% including replicate expedmental runs 

2.3 	 Describe the planned approach (statislical arid(or non-statisfical),forevaluaiing project objecWes 	data analysis). 

SECTION 3,0, SAMPLING AND MEASUREMENT APPROACH AND PROCEDURES 

3,1 	 Complete the following table to summarize the sampling strategy to be used 

SampWMeasurement 	Matrix 	Measurement 	Frequency 	Experirnental OCI Total No. Samples 
Location 

1QC samples pznctnted during experiment as applicable (e.g., blanks, replicate sa 	es, spikes) 

12 	 C omplete the following table to summarize the sampling and analytcal procedures to be used 

Matrix Measurement Sompilmo/ 
Measurement 
Methodl 

Analysis 
Mdthodl 

Sample Container/ 
Quantity of Sample 

Preservation/ 
Storage 

Holding 
Time(s)2 

1provicie cetatis in texL as nc-cessary, a sianciara metnou or ,'wov cannui De reiarenceo 
2Both to extracdon aiid analysis, if applicable, 

SECTION 4;0, OA/QC CHECKS 
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SECTION -5.0. DATA REPORTING 

Describe data reduction procedures speatc to the project 

SECTION 8.0, REFEREMCES 

Provide references to methods and germane prior publications. 

IN ADDrr(ON. WHEN APPLICABLE- 

• ifst all project-specific target analytes{/e.,when a cia" of cdrripounds Is specified In the tabie) 
• indicate if reporting Is on a wet or dry.weight basis(solld ,matrices only)' 
• describe the method used to establish steady-state condillons 
• 00=100 how sarripling equIpmeni ts calibiitea 
• descn'be how aoss-mntaffgnation between sampfies. Ls avolded 
• descsibe the procedureb usad to collect ropmsentadve sam6les 
• dwdbe sample packing and shipping proid6duires 
• de%rrihe irmtnjmpnt e-qlibration Diocedures and acceptance criieria if not tncluddd in a referenced method or SOP 

Attachrnent # 2 

NHSRC OA 
To the Staternent oi Work 

Requiremen .tsIDefin .it  Ions List 

EPAS OuslitY System Wobsits: 11112'HWANY-212AMY/guall 
EPXa Requirvmants nnd Cvu;donce Documents. htt :/Av%VW'Qan.00V/at1nlltV1nn  docs,himl 

In accordance.Mth EPA Order 5360.1 A2, conformance to ANSIIASOC E4 must be demonstrated by submitting the quality documentation 
desciibed herein. All Quality documentation shall be,submitted id the Governinent for ieview. The Govemment will review and return the 
quafily docuT 

I 
 entation, with comrnents, and Indicate approval or disapproval, It tho quality. cloCurn 

I 
 entation Is not approved., it rnust be revised 

to address all comments.and shall be resubmit 16d to ihi Governinent for aPpmval .  Work involving envionmental data co 
, 
Hection, gonerallon, 

use, or repotlinlg shall net coihmertce -until Ilia l.G640mimai nt lias zoppi 
I 
 ave the quality c9vi tant9nWtiorti, The ,Qccatiiy'Assurance:Project Plan 

(GAPP).shalt be submilled to the Govern ment at, least thirty (30) days prior to lhe beginn(ng. of any environmental data gathering at 
Oneration actiWty In ordor to Wtow sutficiant tima for ratAow and revisions to be comptelecL After tho Governrnons has approved the quality 
docuritentation, the Contractor stiall also implement It as written and appmved by the Govemment. 

•HSRC's Ouglity System Spgcifications  for  Extmmurat Actions  — 

Thos46 requirements typtcally pertain 10 single project efforu. The five -  spaicifications are: 

(1) a description of the organizatlori's Quality System (05) and information regarding how this 05 is docuirnented, 
cornmunicated and Implemented, 

(2) an organizatilonal.*chArt showingibe positlon ot tha OA function. 
(3) datinostion of lba authbrlty andfasportaitillitlos of the OA fuill 
(4) the background and experience 46f the OA potoonnet who wiU be assigned lo the projecl; and 
(5) the arganIt'ations gefldral approach for accompltstiing the OA specifications In the SOW. 

NHSRC OA  Requirements/Definitions List 
Category Level Designations (djetermines the level of OA required): 

F 	Category I Project - appticable to studies Performed to gonerele date u3ed tot enforcement activitle3, litigation, or rosearch proicci 
invoiving human subjects. The OAPP shall addrGss all olemenLs listed ifi *EPA Requifements for OA Project Plans. EPA OA/R-5. 
Categury 11 Project • appliC.able to StUdIDS perforMea rto  generato cara useci in support of the :1developmem otanvitonmentai 
regulations ce standards. The GAPP shall address all elements listo d in'EPA Requirurn entsfor OA Project Plans, EPA CIA(R•5, 

17,77 	Categ' ty III Projiiet - applicable to projeds ImrolvIng tipplied raseatch dr technology, evaluations. The OAPP shall addre" the 
applica0ble sections of *EPA Requifementr. for CA Pcojw Plans, EPA QAJR-5 asoutlined in the NHSR6's OMP.,  OAPP 
f equirements for tho specilic project type (see below), 

Categm iV Project - applicable to Ptojects Involving ~basic issaoich or protiminary data gathering actMties, The OAPP shaii 
address the applicable soctions of "EPA Requirements for GA"Profect Plans, EP , A 0AIP-5 as aLgifned in the NHSRC's OMP 
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OAPP rAqtiiremonts for the specific project NDe (see bolow), 

Project Types: 
'Tnese outlines of NtiSRC!s OAPP Requirements foir vatioua proledt typea,trorn Appendix B of the NliSRC OMP (except where 
otherwise noted), ara condensed from "Icallyapplioabio secilons of R-S(EPA Requirements fo 

' 
r 42A Project Plans) and are 

intended to serve as a starting point when preparing &GAPP. Thcao Ocis and thoir format may niot fil ovory resoarch seGnario and 
OAPP's must conform to aoplicablo sections of A-5 in a way that tuDy describes the research plan and appropriate OA an(i OC measurer. to 
-onsure that the data are ot adequald quality and quanlity to fit their irdanded purpose, 

❑ 	 Applied Research Project - joeilains to a study performed tqgenerate data to ctemonstrate the performance of accepted 
pnxesses ortechnobgles under defined conditions. These Mudies.ars often pilot. or ffeld-scale, The OAPP shall address all 
-requiremeiits listeci in *QAPP Requirements for Applied Research P(cjecW troM APpendix 8 oi the NHSfiC OMP. 

Basic A asmrch Prcjacrt: -. pertains to a study perforrned: to benerate data used to evaluate* unproven theories. processes, or 
technologies. These studiog are often bench-Stalo. The OAPP shall add(ess all requirements listed In *OAP• Requirements for 
Basic Resea(ch Projecte'frornAppendix 6 6t the NHSRC OMP. 

Eliesign, Construction, andlor Ooeration of F-nvironmontal Technology Pri6joct- pertains to enviriDnmontal factinology 
dAsigfied, crinMiucted and/or operated by and/or4or EPA. Tho OAPP shall address requirements in the EPA Ouslity System 
document"Guldonce iDn Otiality Assurance for Environmental Technotogy Destgn, Conalruction, ttnd OparafionG-i 1, ,at 

For additional information, you may rofer lo Part C of 'Spedfications and 
Guidelines jor Uual4y Syste(its lor Envitonmental Data Collettion and Envtronmental Technology," ANSI/ASU(; E4-1994, American 
Society for Quality Control, Milwaukee, Wt. January 1995. 

Geospatial Data Ouality Assurance Project - porta'tns to daia collodion; data ptmessing and analysis; and data validation of 
goospatialappilcations, The* OAPP shall addrp-ss requimmonis in the EPA Ouality Syslarn document *Guidance for Geospatial 
Data auality Assurance Project Pians' o 	Method Development Project - pertains to situations where the(e is no existing standard method, or a standard rtiethod needs to 
be significantly modified for a specific application. The QAPP shall address all requireinents listed it) "QAPP Retluirriments for 
Method Development Prolocts'from Appendix 13 of the NHSRC OMP. 

Model Development Project - incjuoes atl types iot rnathomatical models incluaing static, oynamic, cielerminiatic, storhasW., 
mPrAnnklk,. Ampirical, etc. Tile OAPP shall address ieuu4temen(s in the EPA iQvalilV $yslern do--ument *Guldance for Oualily 
A s_.trt a ru- e P roject F'Ia nr, it) rModeli na' G -6 f0 a 1: 1 10 :vvnwt "Roo - (I ovirt 	ij~i ~n_l , Lx_lf ❑ 	Sampling and Analysis Project - pertains to the collection and analysis of samples with no objectives other than to provide 
chatacterization or rnonitodn4 information. The OAPP shall address all requifements listed in'OAPP Requirements for Samplincs 
And Analysis ProjectV' firom Appendix 8 6f the NHSHC OMP, 

Secondary Data Project - parlains to environmental data collected from other sources, by or for EPA, ihat are used for ourposes 
othor iban thosc oiigin ally Intondod. Sources may lnciude. literature, fndustty. surveys, compllations from computafi?.ed databases 
and informatlon systems, and computerized or mathematical modelsiol envfrionmentat pfocosses. The OAPP shall address all 
nriquirements lisled in "OAPP Requirements lot Secondary Data Piolecls"from Appendix 8 of the NHSAC OMP. ❑ 	Software Development and Osta Mana4eirrient Project - pertains to softwa ire development, saftwam/hardware 
syWerna dovcloprnont, databaso des(gn and mainionance, data validation and veiitication systems. Thia OAPP shaii address aii 
requiremonts listed in"OAPP Requimments for Software Devefol3ment Projects* from Appendix 8 of the NHSRC OMP, 

Definitions: 

Environmental Usita - These are any,measurareent or information that describe environmatital processes, localion, or c 
* 
opailions- -ecological 

or health effects ditW 	 m ly from measurements, produced from software and odels, and compiled from other sourc(zs such as data bases or 
tho [iterature. For EPA. onvironmeritat fiala-include infofrnation collected dirucily from measurements, procfuced from sciftwareand models, 
and compiled from 6ther.soutces sWh as data bases or literature. 

incromentat Funding • ineriomontat funding is partial funding, no now work. 

Oualfty Assurance (OA) - Ouarity assurance is,a'system of rndnagoment activities to ensure that a process, item, or service is of the type 
and quality nmded by the customer. 11 deals with setting policy and running an administrative system of managetnent controls that cover 
planning, implementation, and reAAewof data coilWlon actfvltles and the use ot data indecWon making. Oualityasstiranceis just one pan of 
a quality system. 

Qual lty Assurance Project Plan (OAPP) - A-OAPP is a document that describes the nec-essary quality atisurance, qualilk controt, and other 
technical iactivi'ties ihat must be Implemented to ensure that the results of the work performed will satisfy the stated performance criteria. A 
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OAPP documents prolect-"cifIc Information. 

Quality Control (0c) • Quality cutitto ,  is a technical function that induda:i ali the 3cientific precautions, such as calibrixtions ,  and duptications, 
which aro needed to acquire data of known and adequate quality. 

Quality Monagernent Plan (OMP) - A OMP is a document that desotibes an organizationsiprogram's 4juality system in terms of the 
otganizabonal st * ructure, pplicy and procedures, functional responsibilities of management and staff, lines of-authority, and required interfaces 
for those planning, implementing, documenting, and assessing all aclivilies conducted, A OMP documents the overall organizationtprogram, 
and is primaelly OPPliCablO tO InUlti-Y$ar, multi-project affons. An organizallon's/proaram's OMP sball acldross all elements liste(i in the 
"Requirements for Quality Management Pians* in Appendix 8 of the NHSRC OMP, ' 

Guality Syotem - A quality systern is thFt m•nris hy which an organization manages fts quality -aspects in a systematic, organized rnanner and 
piovides a frarnework tor planning, Implementing, and assming work performed by an organization an(i for carrying out required quality 
assurance and quality control activilies. 

S•2, EPA Reqjjirements for Quality Management Plarts (EPA/24018-01/002) March. 2001 Lt11_wh)LAyW opp 	(11,4 

R-5. EPA Requirements for Ouslity Management Plena (F-PAl240/8-011002) March, 2001 

Substantivv Change - Substantive change is any change in an activity fliat may alter the quality of data being used, generated, or gathered, 

Technical Lead Person (TLP) - This per6on Is technically responsible for the project. For extramural contract work. tho TLP Is typically the 
contraciiiig ollicer's reproseritalive {COFI). Fat intiainural work, the TLP is typically the Principal Investigator. 

Abbreviations: 
COR 	Contracting Officees Representative 

NHSRC Nallonal Homeland Security Research Center 

NRMRL Nationa) Risk Management Research Laboratory 

OA fD 	Quality Assurance Identification 

OAPP 	CLIality Asstirant.-P Ptoject Plan 

as 	Quality System 

TLP 	Technical Lead Person 

JAG 	lnieragency Agreement 

OA 	OualltyAtsvranco 

OAM 	Ouallty Assurance Manager 

OMP 	Ouality Managern6rit Plan 

SOW 	Statement of Work 

CRADA Coopdrative Research & Development Agreement 

Attachment #2 to the StaNeement of Work 
Revision 1. March 2006 
NHSFRO 06102 
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United States Environmental Protection Agency 

EPA 	 Washington, DC 20460 

Work Assignment 
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1 TITLE: Raleigh Near-Road Site Operation 

2 DATE- 04/01/2012 

3 BACKGROliND 

EPA in collaboration with the Federal Highway Administration (FHWA) has conductcd 

two long-term near-road studies in Las Vegas, NV and Detroit, MI. The Las Vegas study was 

completed in March, 20 10 and the Detroit study was cornpleted in June, 2011. A principal driver 

behind these studies was a Settlement Agrcement between FIIWA and Sierra Club to perform 

near-road air pollution studies. 

On January 22, 2010, EPA strengthened the health-based National Ambient Air Quaiity 

Standard (NAAQS) for nitrogen dioxide (N0J. To determine compliance with the new standard, 

EPA established new ambient air monitoring and reporting requirements for NO2. At least one 

monitor must be located near a major road in any urban area with a population greater than or 

equal to 500,000 people. Raleigh, NC is stich an urban area. This iiew NO2 monitor must begin 

operating no [ater than January 1, 2013. 

For the study Covered by this SOW, EPA will be collaboratirig with the North Carolina 

Department of Environinent and Natural Resource's (NCDENR) Air Quality Division and 

FHWA regarding a near-road air pollution study. This collaboration leverages resources of a] I 

three agencies with regards to establishing a long-term study site for EPA's near-road research 

program and interest in air pollution control strategies and exposure assessment, a long-term near 

road NO2  monitoring site for NCDENR, and a long-term near-road site for FHWA's interest in 

identifying effective strategies for mitigating air pollution from transportation sources. 

The Raleigh Near-Road site will function as a multi-pollutant measurement research site 

that will include (but not limited to) NO, NO2, NOX, CO, BC, mobile source air toxics 

(MSATs), partiCUlatC (PM2,5), ultraftne particulate, etc. The objective of the research study is to 

dctermine mobile source air pollittion concentrations and variations in concentrations as a 

function of distance from the highway and to establish relationships between mobile source air 

pollution concentrations as related to highway traffic flows including traffic count, vehicle types 

2 
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and speeds; and meteorological conditions such as wind speed and wind direction. As such, the 

Raleigh Near-Road study would be expected to provide data detailing (zoncentrations and 

distributions of motor vehicle ei -nitted pollutants including regulated gases, aijr toxies, and 

particulate matter. Specifically, the data will be used to address the following goals: 

1. Identify the existence and extent of elevated air pollutants near roads, 

2. Determine how vehicle operations and local meteorology influence near road air 

quality for regulated and air toxic pollutants. 

3. Collect data that will be useftif in evaluating and refining, if necessary, models used to 

deterTnine the emissions and dispersion of motor vehicle related pollutants near 

roadways. 

The following site is currently selected and site infrastructure is currently under 

development: 

1. Raleigh, NC 

4 APPLICABLE, CONTROLLING DOCUMENTS AND WEB SITES: 

"Monitoring Protocol", Attachment A to this document (previousl• provided under EP-C-09-  
027, WA 2-39).. 

OfTice of Environmental InfonnaLtion. EPA Requirementsfor Quality Assurance Project Plans, EPA 
QA/R-5,EPAl240 /B-0 1/003,, U.S. Environmental Protection Agency. March 2001. 
http:.-`.--`wvYwxpn.gpv/c1 uql 

Office of Environmental Information. Guidaticefor Quality Assurance Project Plans (QA/G-5), EPA 
124011t-02/009, U.S. Environmental Protection Agency. December 2002, htt 
docslu5-tinal.Pdf.  

OfFice of Research and Developt-nent. Compendium ofMetliodsfor ilte Determination of Toxic Organic 
Co► pounds in Ambient Air Second Edition Coinpendium Method TO-IIA Deter► ination of 
Formaldehyde in AmbientAir Usitig A clsorbent Cartridge Followed by High Performance Liquid 
Chromatography (HPLC) [Active Sampling Methodalogy/. EPA1625112-9610 I Ob, U.S. Environmental 
Protection Agency. January 	 l ar.pdf. ar.pd 

Office of Air Quality Planning and Standards. Procedurefor the DeterniMation ofAcrolein and Other 
Volatile Organic Compounds (VOCs) In Air Collected In Canisters and Analyzed By Gas 
ChromatograpliylMass Spectrometr y (GCIMS). EPA/68-D-00-264, U.S. EnvironmenW Protection 
Agency. May 2005, 17tta:i%̀wGVkv.a.Pa..z;ov/ttntantticJtiles ~arnbientJaia9x)x,fsopacro lein.pdf.  

Office of AirQuality Planning and Standards. Final Acrotein Method Development Report and 
SYandard Operating Procedjirefor flic Deterntimation ofAr-rolein in Ambient Air by Method TO-15, 
Technical Memorandum, U.S. Environmental Protection Agency. September 2005. 
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Manin, Peter T., Feng, Yuqi. Wang, Xiaodong. Detector Tecknologp Evaluatioit. University of Utah, 
University of Utah TratTic Lab, November 2003. http,//www-moun,t_q  n-o ains. ,i) v,/'aubs.`ljdF;`MPC.03- 

-
1  54xdf 

Office of Research and Developrnent. Handbook for PrepaTing Office of Research and Development 

Reports. Third Edition. EPA16001K-951002. Washington, DC. August 1995. 
hlip.,`/www~,ep  v  /()I~ D/W,-ttei!bsiordharLdb~ook- .~'haii~dbook-.~df 

EPA's Quality System Web Page— 

EPA's Air Toxics Methods Web Page 

EPA's List of Designated Reference and Equivalent Methods — 
http:J/www,,epa.Uvr'ltii>'ari-iticifiles/ainbient/criteria/reID706.pdi 

Traffic Detector Technology Evaluation Web Page 	 )ubs/htrnl, ,`m -03- L_ __ PS, 
154/index."h 

Herrington, J.; Zhang, L.; Whitaker, D.; Sheldon, L.; Zhang, J. Optimizing a dansylhydrazine (DNSH) 
based method for measuring airbome acrolein and other unsaturated carbonyls. Journal of Environmental 

Monitoring 7 (10): 969-976, 2005. 

Herrington, J. S.; Fan, Z. H. -, Lioy, P. J.; Zhang, J. F. Low acetaldehyde collection efficiencies for 24-hour 
sampling with 2,4-dinitropheny1hydrazine (DNPH)-coated soiid sorbents. Environmental Scicnee & 
Technology 41 (2): 580-585, 2007. 

Herrington, J. S.; Zhang, J. J., Development of a mcthod for time-resolved i -neasurement of airbome 
acrolein. Atmospberic Environment 2008, 42, (10), 2429-2436, 

5 TECHNICAL REQUHtEMENTSITASK DESCRIPTION: 

The technical basis for this effort will be the "Nlonitoring Protocol" — Attachment A. T'he 

contracto'r shall perform the Monitoring Protocol as described in Attachment A of this document. 

The contractor shall propose altemative methods/approaches that may yield cost-savings over the 

life of the project. These altemative methods/approaches shOLild be construed as encompassing 

all aspects of the project. This SOW involves the ficid measurcment, data summarization and 

final repoi -t components of the Monitoring Protocol. The lab ►ratory analyses component of the 

Monitoring Protocol will be conducted under a different contract mechanism. 

Before this work is initiated the contractor shall meet with the EPA researchers to ensure 

that the objectives of this project and the resource boundaries are understood. 

E! 
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,,.;A 3 - 31 

This work assignment (site operation) continues the work started under WA 3 '(site 

infrastructure, EP-C-09-027). 

VINAM15610M. 

5.1.1 Study SitelCity SileSelection, Ditration, and Preparation 

The study site was selected in collaboration with North Carolina DENR Air Quality 

Division staff. Throughout the rest of this SOW the site will be referenced as the Raleigh Near-

Road site or Triple Oak site. A GoogleMaps image of the site is provided as Attachment B. 

The terms "location" and "site" shall be interpreted to include the AIRS site as well as the 

Triple Oak site that will bc operated for the duration ofthis study as required by the specific 

needs of this project. The approximate start date for the field monitoring is on or about June 15, 

2012. 

NOTE: Section 5. 1.1 as wel I as sub-sections 5.1.1.1 thru 5.1.1.5 is explicitly covered by 

Arcadis Contract, EP-C-09-027, Work Assignment 3- 3 1 

5.1.1.1 Site  Operation Permits 

5.1.1.2 Site Electrical Connections 

5.1 , 1.3 Site Comrnunications Connections 

5.1.1.4 Site Security 

5.1.1.5 Field Deployinent 

5.1.2 Site Operation 

Remote monitoring of instrumentatioji will be performed by EPA staff at the UP 

Facility utilizing a PC rLinning WinAQMS/WiriCollect. When instrument performance issues 

occur, a site operator wi H bc dispatched on an as necded basis and as resources permit. 

This section is explicitly covered by Areadis Contract, EP-C-09-027, WA 3- 31, 

m 
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5.1.2.2 Pollutants of Interest 

The contractor shall collcct monitoring data for the POIlLitants of intercst as required by 

the specific needs of this study. The pollutants of interest are as follows: 

Sulfur Dioxide continuous Continuous i 	Continuous Continuous Continuous 

Carbon Dioxide contintious Continuous Continuous Continuous Condnuous 

Ultrafines continuous Continuous Continuous Continuous Continuous 

Carbon 
Monoxide continuous Continuous Continuous 

Nitrogen confinuous Continuous Continuous Continuous Contiiiuous 
Oxides 

Diesel Aethalometer 
Particulate Black Carbon 

continuous 
Continuous Continuous 

Matter 

SHARP Continuous Continuous Continuous Continuous 

PM15 

intcgrated TBD 
I I 24-hour 

TBD TBD period 

Acetaidehyde TO-1 I A 
camidge TBD TBD TBD TBD 

Formaldehyde (DNP") 

Acrolein cartridge TBD TBD TBD TBD (DNSH) 

Acrolein 

TO-15 

TBD rBD TBD 

1,3-Butadiene, 

GC 

TIBDV TBDV TBD 

continuous L"-- 	tltinuous  Benzene 
continluous contiinuous 

6 
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NOTE: There is an error in the Monitoring Protocol, The Monitoring Protocol cites the use 
of Method TO-1 IA for the sampling and measurement ofacrolein. This is incorrect the 
Monitoring Protocol should be citing Method TO-] 5. For the purposes of this project we 
will be collecting acrolein samples (initially) using two different techniques, cartridges and 
canisters. Cartridge samples will be collected using DNS14 coated solid sorbent and canister 
samples will be collected using the TO-15 method. 

The acrolein cartridge samples shall be analyzed in accordance with appropriate 

laboratory proecdures. The laboratory analysis shall be perf ►rmed under a differcnt contract 

mechanism to be dctermined. 

The canister samples shall be analyzed in accordance with appropriate laboratory 

procedures. The laboratory analysis shall be performad under a different contract mechanisrn to 

be determined. 

5.1.2.3 Data Completeness 

This contractor shall collect monitoring data with completeness criteria as shown in the 

table below and as required by the specific needs of this study- The basis for this table is the 

Monhoring Protocol — Attachment A. 

7 
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a.. r' ~ 	• 	 ."~a . _ _ 

lo°I° Acetaldehyde " Integrated sam lin 	PLC ana! sis 
y 

5% for flow rate 
~0°I° 

(i~iSA'I )  (USEPAMethodTCl-1lA) lo°r°forHPl~C 

Formaldehyde Integrated samplinglHPLC analysis ° 5% for flow rate ° 
(MSA'i )  (USEPA Method Tt]-11 A) 1 Q rO  10% for HPLC ~OI4  

e..4, 	 z + 

Acrolein 	S ~l° for flow rate 
Integrated samptiaglHi'LC analysis 	10°I° 	 ~°I°  {MSAT) 	 ]0°l° for HPLC 

.. 	 .... 	. 	. 	 . 	 _ 	.: ; 	 .;., 	. 	.• 	 _ 	. s 	~ . 	 .•> • 	 ~. . 	 , . 	 . .1 	. ~̂ e 	 4". 	 ..i 	-. 	~ '. 	 1 	• 	~~ 	- 	f-' 

Acrolein 	Integrated sampting/GCMS analysis 	10°I° 	
5°I° for fiow rate 	

90°l0 
(MSAT) 	(USEPA Method TC?-15) 	 10°/° for CiCMS 

Benz.ene Canister sampling-GC/M5 anaiysis 10°I° 5°to for flow rate 90% I 
(MSA'1) (IISEPA Method TC?-15) 10% for GGMS 

1,3-Butadiene Canister sampfing-GCIMS anatysis 
10°  ~° 

5%for flow rate ° 
~OI° 

(MSAT) (USEPA Metnod TO-15) 10% for GGMS ~ 	~ . , • 	 ,w~ _' „~ • 	 '• 	' 	 4$  

Benzene 	 1 Q r  °fo 	5°fo 
(MSA 'I~ 	

Cont(nuous GC 
i,3-Bt~tadiene 	 10°I° 	5°ro 	80°l0 
(MSAT) 

5.1.2.4 Samplipa Schedule — Integrated Samples 

The sampling schedule will be determined at a later date. This element of the work will 

~ 	be initiated in a follow-ort contract mechanism. 

~ 	5.1.2.5 Sampling Schedule Verification 

The sampling schedule will be determined at a later date. This element of the work will 

be initiated in a follow-on contract mechanism. 

5.1.2.6 Calibration Gases 

This task was previou.sly initiated by Arcadis Contract, EP-C-09-027, Work Assignment 

3-IS`t Other compressed gases tnay be designated as being re-qu ired. The contractor shall cQnsult 

with the EPA WAM, and other EF'A technical represent.atives prior to purchasing/leasing ttther 

compressed gases. 

5.1.2.7 NlaintenanceofEtluipment 

The contractor shall be responsible for the proper rnaintenance of equipment as required 

by the needs of this study. 

8 
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5.1.2.8 Sup2lies and Other Miscellaneous IEQuipment 

A list of government furnished property (GFP) that shall be used for this project may be 

found in Attachment D_ It is anticipated that this list is reasonably complete at this time. The 

contractor shall purchase or otherwise have available any additional rniscellaneous equipment or 

supplies that may be needed for successful completion of this effort. The contractor shall consult 

with the EPA WAM, and other EPA technica) representatives prior to purchasing items in excess 

The contractor shall lease or purchase as needed the required supplies sucb as r-alibration 

gases, cariisters, filters, and other miscellaneous equipment not already specifically identified as 

required by the needs of this -  study. 

5.1.3 Traffic Monitoring and Vehicle Classiji'calion 

Traffic data is being collected by NC DOT. In addition, this task will utilize existing 

traffic scnsor equipment to collect traffic data. 

5.1.4 Laboratory Analyses (including Chain of Custody) 

5.1.4.1 Chain of Cugody 

This element of the woik will be initiated irk a follow-on co'ntract mechanism. 

5.1.4.2 Laborato!y Analyses 

The laboratory analysis will be performed in-house by EPA staff. 

5.1.4.3 Canister Cleaning and Shianiag 

This task will be performed in-house by EPA staff. 

11.5 Data Reduction, Storage and Reporting 

The contractor shall be responsible for developing a data reduction, storage and reporting 

plan as required by the specific needs of this study and in coordination with the EPA WAM, 

other EPA technical staff and a technical representative from FHWA. This plan shall include 

details concerning the software, hardware and media that will be used to store, analyze, 

summarize and report t[fe data. This plan shall be included in the QAPP previously described by 

this SOW. 
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5.1.5.1 Statistical Anal sis 

' 	 The contractor shall provide logistical support for the statistical analyses as described in 

~ 	Section 7.2.1 of the Monitoring Protocol. This logistical support shal l take the form of (but is 

! 	not limited to) the preparation of tables, graphs, text, etc. that would be used to create report(s) as 

required by the needs of this study. The results of statistical analyses or other relevant . 

calculations shall be provided to the EPA WAM in the required QA/QC audit reports, quarterly 

data reports and a final report as required by the specifc needs of this study. The contractor 

shall consult with the F.PA WAM and other EPA technical represent.atives on the nature of the 

statistical software prior to implementation. 

5.1.6 Quality Assurance Project Plan (QAPP) 

The applicable QAPP QTRAK # is 07035-Al2395_ This is a previously approved 

QAPP. 

This QAPP is a"living document" and as such may require modifications as required by 

the needs of this study_ The contractor shall provide inp.ut and revisions to the QAPP as required 

by the needs of this study. The QAPP that results from this task will be included as an Appendix 

to the final report. 

The contractor shall comply with all requirements as delineated on the "Quality 

Assurance Planning Requirements 1=orm" and the NRMRL QA Requirements/Definitions List 

included with this efTort (Attachment C). The work to be performed falls under the QA 

requirements for "Sampling and Analysis" projects, Category II (See Attachment C for outline 

of requirements). See EPA Reyuirenaents for Quality Assuranee Projecl Plans, EPA QA/R-5, 

EPA/240/B-01/003, March 2001, 	 Additional 

guidance with regards to sampling and analysis QAPP requirements may be found in Chapter 2 

of the Guidance for Quality Assurance Project Plans (QA/G-5), EPA /240/R-02/009, December 

2002,  httn://www.epa.pov/guality!qs ioc;vg5-final.pdi : 

5.1.7 Safety Plan 

The contractor shaiI revise as necessary the Safety Plan previously developed under 

Contract EP-C-09-027, WA 0-39, WA 1-39, and WA 2-39. 

10 
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5.1.8 Project Reports 

The contractor shal I provide monthly reports, QA/QC audit reports, quarterly data reports 

and a final report as required by the specific needs of this study.. Section 8 of the Monitoring 

Protocol (Attachment A) contains the relevant details, 

6 DEFINITIONS: 

Turnkey System -- A complete systern, ready to operate. The term derives from the idea that the 
end user can just tum a key and the system is ready to go. Turnkey systems include all tiie 
hardware and software necessary for the particular application. They are usually developed by 
systems integrators who buy components ftom another company and then add software and other 
devices themselves. The implementation of a turnkey system in this context includes all 
systems, subsystems and coi -nponents, equipment insiallation, testing, training, delivery to site of 
operation and operational support (i.e., maintenance). 

Air Monitoring Station -- Air monitoring stations 
'
are shelters containing the air sainpling 

instrumentation including the meteorological instTumcntation, data logging hardware, software, 
communications and any other equipment and supplies as required by the specific needs of the 
FHWA DetadedAfonitoring Protocol. For this project, air monitoring stations may be standard 
utility trailers or converted shipping conLainers. 

7 REPORTING REQUIREMENTS 

L .  This project is covered under a previously approved QAPP (QTRAK # 07035-AI2395), 

This QAPP ✓ill be amended by EPA staff to specifically address the 	-field study. 
R e-ze f-t 

2. The contractor shall schedule 1-nonthly conference calls with the EPA WAM during 

which task progress and issues will be discussed. The contractor shall summarize the 

notes from each of these conference calls in the forrn of an e-mail message to the EPA 

WAM. 

3, The contractor shall provide rnoiithly reports, QA/QC audit reports, quarterly data reports 

and a final report as required by the specific needs of this study. Section 8 of the 

Monitoring Protocol (Attachrnent A) contains the relevant dctails. 

11 
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DELIVER.ABLES 

1. This project is covered under a previously approved QAPP (QTRAK # 07035-AI2395). 

This QAPP will be amended by EPA staffto specifically address the 	field study. 
K r--Z-cXr 

2. The EPA WAM will provide written & oral comments to the contractor within 4 weeks of 

the delivery of the QA/QC plan (ltem 1 above). 

3. The contractor shall prepare monthly reports, QA/QC audit reports, quarterly data reports and ~ 

a final report as required by the specific needs of this study. These reports shall be provided 

to the EPA WAM in an MS Word format (l electronic & 5 hardcopies). 

4. The EPA WAM will provide written and oral comments to the contractor within 7 days and 

15 days ofthe delivery ofthe monthly report and quarterly data reports, respectively. 

5. A final report from this effort will be developed under a future work assignment_ 

6. The contractor shall deliver to EPA WAM in a suitable electronic form the data collected 

during this study as well as the summarizcd data generated by this project. The contractor 

shall consult with the EPA WAM and other EPA technical representatives on the nature of 

the sofiware prior that will be used to analyze and surnmarize the data prior to 

implementation. The contactor shall deliver to the EPA WAM all software programs, 

macros, scripts and any other tools that have been developed and used to store, analyze, 

summarize and report the data. 

Item 	 Descri tion 	 Due Date 

a QA/QC Plan QAPP (QTIZAK # 07035-Al2395) 

b Email Surnmaries 2-days after each conference cail 

c Monthly Reports l o-days after end of month 

d Quarterly Reports 15-days after end of q uarter 

e Final Report Future work assignment (to be determined) 

12 



Page 13 of 13 

8 SPECIAL TERMS AND CONDITJONS 

Monitorin- Protocol (Supplied under  WA  2-39, WA 

Site Map (SLipplied under WA 3- 

QA  Requirements (Supplied under WA 2-39, WA 2-22) 

Equipment List 

QAPP (QTRAK # 07035-AI2395) 

In addition to a detailed analysis of the technical approach that wili be used for this project, the 
contmetor shall propose alternative methods/approaches that may yield cost-savings over the life 
of the project. These alternative methods/approaches should be construed as encompassing all 
aspects of the project. 

lim 
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Scope of Work 

Combustion Fine PM 

This WA contains three tasks to generate, collect, and characterize particulate matter (PM) and other 
pollutants from stationary combustion sources buming fossil fuels (coals, fuel oils, gasoline, petro-diesel) 
and biofuels (wood, glycerol, ethanol, bio-diesel). Portions are being conducted in collaboration with 
students, post doctoral researchers, and NERL and NHEERL investigators to perform chemical 
characterization and exposures and collect PM for health studies. Task I describes collection and 
characterization methods. Tasks 2 and 3 describe modification, operation, support, and maintenance of 
three experimental facilities used to generate these samples. 

The contractor sball perfor -m the following tasks: 

Task 1. Combustion Particles — Collection, Physical and Chemical Characterization 

Background 

Combustion particles are ubiquitous ambient air contaminants derived from a large variety of mobile and 
stationary sources. Exposure to combustion PM is associated witb carcinogenic and immunotoxic effects in 
humans and experimental animals, At the cellular level, these health effects are undcrlain by genotoxic and 
inflammatory properties of chemical compounds present in the PM. Combustion PIM is composed of 
elemental, inorganic and organic compounds that vary widely in composition with the source of the fuel, 
combustor/boiler/engine operatiiig conditions, sampling methods and other parameters. The genotoxic and 
inflammatory potencies of combustion PM also vary with its physicochemical properties, and these 
differences along with multiple health effects impede the development of targeted regulatory strategies for 
mitigating the impact of combustion PM exposure on human health. Combustion emissi'ons shall be 
generated, and PM samples sball be collected using a number of fuels, fuel additives, 
combustor/boiler/engine types, operating conditions, and collection techniques. These PM samples shall 
then be stored and characterized through extensive chemical and physical analyses. In conjunction witb the 
chemical and physical analyses (described above), whole particles and extracts shall be provided to 
NHEERL investigators for subsequent detennination of inflammogenic and genotoxic potencies. 

Objectives / Scope of Work 

The objectives of this WA task are to generate and collect a number of combustion PM samples with 
different physical, chemical, and toxicological properties, and (in conjunction with NHEERL investigators) 
and correlate differences in the PM properties with adverse health effects and mechanisms of toxicity. 

Combustion PM samples shall be- analyzed for size and moTphology during production while detailed 
chemical analysis shall be performed post-collection. Physical measurements shall include parficle size 
diwibutions using a scanning mobility particle sizer (SMPS) and an aerodynamic particle sizer (APS). 
Particle concentrations shall be assessed with gravimetric filters and TEOM instrumentation. Particle 
morphology shall be examined by scanning and transmission electron microscopy. Chemical analysis shall 
involve qualitative analysis by aerosol time of flight mass spectroscopy (ATOF-MS), quantificatio -n of 
elemental and organic carbon (OC/EC), inorganic trace element analysis by x-ray fluorescence (XRF) and 
inductively coupled plasma-mass spectroscopy OCPS). Additional samples shall be subjected to solvent 
extraction with dichloromethane (DCM), and then sequential fractionation using hexane, 50% hexane/50% 
DCM, DCM, and methanol to determine the relative concentrations of polar and non-polar compounds. 
Extract mass shall be determined gravimetrically. Organic extracts shall be further analyzed using gas 
chromatograpby in conjunction with mass spectroscopy (GC-MS) in the full scan mode. Acquired spectra 
shall be searched against a computerized mass spqctral libTary and shall also be reviewed manually. 
Standards of both PAHs and nitro-PAHs shall be amlyzed and semi -q uantitati ve values shall be obtained 
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by comparing area ratios of any particular peak to the intemal standard. Approximately 25 peaks shall be 
examined and emphasis shall be placed on those peaks that appear to differ between the samples. Since 
many of the more polar compounds may not be detected by the GC-MS because of their volatility, high 
performance liquid chromatography in conjunction witb Ion Trap Mass Spectroscopy (LC-MS) shall be 
performed. In addition to organic analysis, PM samples may be characterized by electron paramagnetic 
resonance (EPR) analysis for presence and concentration of stable free radical species. 

Deliverables 

T'he contractor shall deliver raw analytical data (computer files and data sheets) and reduced data in the 
form of Excel spreadsheets, pie charts, and graphs of the data collected for eacb PM sample. 

---------------------------------------------------------------------------- 

Task Z. Metal Fuel Additives for Soot Reduction — Diesel Engines and Atmospheric Pressure 
Diffusion Flames 

Background 

Metal-based catalysts are added to diesel fuels witb the intention of increasing fuel economy and reducing 
emissions. These fuel bome catalysts (FBCs) are divided into a class of liquid-phase organo-metallic 
materials that form nano-scale particles during the combustion process, and a class of solid-phase nano-
scale metal oxides that are added to fuel and kept in suspension with surfactants. Commercially available 
formulations include (but are not limited to) compounds containing iron (Fe), platinum (Pt), and cerium 
(Ce). 

While studies have shown that metal FBC additives can reduce particle mass emissions, there is also 
evidence that they may increase particle number emissions and otherwise affect the pbysical and chemical 
cbaracteristics of diesel exhaust emissions and may result in increased levels of some air toxic chemicals 
such as benzene, 1,3-butadiene, acetaldebyde. Unless the use of metal FBCs is done in conjunction with 
diesel particulate filters (DPFs) their use will likely increase the ambient emissions of these metals. 
Researcb questions include to what extend do metal FBCs affect diesel related particulate and air toxics 
emissions (especially in the ultraftne size range <1 00 nm), and the potential healtb effects associated witb 
the large-scale application of metal FBCs. 

Objectives / Scope of Work 

The objectives of this WA task are to operate and maintain two existing experimental facilities designed to 
examine emissions ftom combustion with metal FBC additives. These include a Burke-Shumann diffusion 
flame experiment designed to examine metal FBCs applied to sooting gaseous fuels (ethylene) and a small 
diesel engine gen-set with controlled dilution designed to examine metal FBCs in engines, Improvement to 
the existing facilities and development of new experimental capabilities are anticipated. The objectives of 
this researcb are to design ani execute parametric studies to ebaracterize the physical and chemical 
properties of gas and particle emissions with and without metal FBCs (Fe, Pt, and Ce). This study may also 
take advantage of the existing animal exposure facility, and collaboration with NHEERL investigators to 
perfon-n animal exposure experiments, and collect appropriate samples for instillation studies. 

Combustion PM samples shall be analyzed using tecbniques similar to those identified in Task I . 

Deliverables 

The contractor sball deliver raw analytical data (computer files and data sheets) and reduccd data in the 
forrn of Excel spreadsheets, pie charts, and graphs of the data collected for each parametric study. - 
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Task 3. Glycerol Combustion 

Background 

Glycerol, glycerine, or Propane-1,2,3-triol is a compound used as a component in medical and 
pharmaceutical products, livestock feeds, lubricants, food additives, plastics, nitroglycerine, antifreeze, and 
fabrics. Glycerol is currently produced during saponification of fats (soap making) and transesterification 
of triglycerides (biodiesel production). While pure glycerol is a marketable commodity, the recent growth 
of the biodiesel industry has flooded the market with an excess supply of glycerol. This has caused a 
substantial continual drop in the price of glycerol. 

Biodiesel is produced from the transesterification of triglycerides (most commonly from vegetable oils or 
animal fats) via reaction with an alcohol (typically methanol) and a catalyst to produce fatty acid methyl 
esters (FAME, the biodiesel molecules), and glycerol . The common base catalysts are potassium 
hydroxide and sodium hydroxide. Volumetrically, for every 10 units of biodiesel produced, roughly one 
unit of glycerol byproduct is created and must be disposed. In a large-scale biodiesel facility, this can 
amount to millions of gallons of crude glycerol a year. Some biodiesel operations have successfully used 
crude glycerol as livestock feed additives and fertilizers. Still many currently pay to have glycerol shipped 
away to landfills. Thus, it is important to find new value added uses (including applications as fuels) for 
waste glycerol. Glycerol combustion could also be a key factor in the development of new second 
generation biodiesel processes, which require large thermal inputs and also creates waste glycerol. Heating 
the reactants can significantly increase the transesterification reaction rate, and so any large biodiesel plant 
will typically need to use a significant amount of thermal energy. Burning glycerol for process heating 
would offset energy costs, eliminate transportation costs (plants could burn their own glycerol on site), and 
act as an effective inode of disposal. However, the difficulty of burning glycerol has prevented this from 
becoming a chosen solution in the biodiesel industry. 

Glycerol is much more difficult to burn than conventional hydrocarbon fuels. While glycerol contains 
significant energy, its energy density is much less than fuel oils. One kilogram of glycerol contains roughly 
16 MJ of chemical energy, in comparison to kerosene, which has 42.8 MJ/kg, or gasoline with 44.4MJ/kg. 
Glycerol is also a highly viscous liquid at room temperature, with a kinematic viscosity over 450 
centistokes, compared with water which has a kinematic viscosity of 1 cS. Kerosene has a kinematic 
viscosity of 2.71 cS, and gasoline falls between 0.46 to 0.88 cS, depending on the grade. The high 
viscosity of glycerol makes it impossible to atomize cold pure glycerol using standard nozzles found in fuel 
oil burners. It should be noted that waste glycerol from biodiesel production may contain some alcohol 
which will lower the viscosity, but many biodiesel producers prefer to evaporate and recover the alcohol 
from the glycerol for reuse. Glycerol can also be heated to dramatically reduce its viscosity, with a 
viscosity approaching that of #2 fuel oil at ] 00 C. Initial small-scale experiments at NCSU have 
demonstrated the efficient burning of glycerol in a high-swirl bumer with propane preheating and air-blast 
nozzles. 

Objectives / Scope of Work 

The objectives of this WA task are to examine issues associated with glycerol combustion in larger more 
realistic combustion hardware. Initial efforts with use the Rainbow fumace (200 kBTU/hr) and move to the 
North American boiler (2 MBTU/hr). Glycerol atomization using pressure and dual-fluid nozzles shall be 
investigated. Flame stability and emissions shall be examined co-firing glycerol with varying amounts of 
natural gas and/or No. 2 fuel oil. Emissions measurements shall include available continuous emission 
monitors (02, CO, CO2, NOx, S02, THC), particulate mass (filter and TEOM), particle size distribution 
(SMPS/APS), and inorganic and organic compositions. Volatile aldehyfles and other oxygenated HAPs are 
of particular concern due to the highly oxygenated composition of the fuel. This project is in co.11aboration 
with Dr. Bill Roberts (NCSU), who will provide the modifications to the burner. 
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Doliverables 

The contractor shall deliver raw analytical data (computer files and data sheets) and reduced data in the 
forrn of Excel spreadsheets, pie charts, and graphs of the data collected for each experimental study. 

General Support 

The contractor shall provide technical support, operating experience, analytical support, and expendable 
materials to conduct these tests using cxisting in-house combustion systems or through the fabrication, 
rental, purchase, or lending of additional combustion cquipment as necessary. This support shall includc: 

I ne contractor shall provide expendable materials and building supplies to modify, operate, and 
maintain the necessary combustion equipment, dilution processing equipment, and sampling 
equipment as appropriate. 

2. The contractor shall provide engineering and operating labor for the design and execution of test 
plans on these fumaces engines, and dilution systems. 

3. The contractor sball maintain, calibrate, and operate monitoring equipment according to APPCD's 
Recommend Operating Procedures (ROPs), QAPP requirements, safety requirements, and 
instrument manuals. 

4, The coiitractor shall collect and retain necessary operational data to ensure compliance witb NC 
Air permit reporting requirements. 

5. The contractor sball operate and maintain the experimental systems and aiT pollution control 
system in full compliance of NC Air pen-nits. 

Quality Assurance Project Plans (QAPPs) 

The contractor shall perform the activities described in Tasks 1-3 in accordance with the QAPPs entitled: 
DEP Collection - QTRAK 04033 9/4/07 
Combustion Particle Analysis - QTRAK 07048 1/15/09 
Generation and Delivery of DEP for Health Effects - QTRAK 98018 8/7/07 
PM Emissions ftom a Drop Tubc Fumace - QTRAK 02062 111105 
Glycerol Combustion — QTRAK 09053 10/5/09 
T'he contractor shall revise or amcnd these QAPPs as needed in accordance with quality assurance 
requirements. If revisions are necessary, data acquisition shall not commence until official approval is 
received from EPA Quality Assurance Staff. The contractor shall comply with all requirements as 
delineated on the "Quality Assurance Review Fon-n" included witb this cxtramural action. 

Documcntation of Technical Direction 

The WAM and contractor's project manager shall schcduic weckly project mceting in which task progress, 
issues, and future direction shall be discussed. The contractor's project managcr shall summarize the notes 
from each of these meetings in the form of an e-mail message to the WAM. This summary shall help 
assure cicar communication, establish project priorities, and provide documentation of written tecbnical 
direction. 

W .. .~ 

The following reports of work shall be provided. 
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I . Monthly progress reports with labor costs and ODC charges. 

2. Health and safety plans as required by EPA safety officer. 

3. The contractor shall comply with all requirements as delineated on the "Quality Assurance 
Planning Requirements Fortn" included with this extramural action. 

4. Update Facility Manuals as required by EPA QA officer. 

5. Operate Compliance reports as required by NC Air permits. 
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